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ABSTRACT 
Agriculture is a very important sector in Indian economy not only because of 
its contribution to GDP, or because it engages more than fifty per cent of the Indian 
workforce, but due to the fact that an average Indian household spends almost half of 
its expenditure on food. And to that extent, the larger goals of food and nutritional 
security, poverty alleviation, and other human development goals are closely linked 
with i;he performance of agriculture sector. The past two decades witnessed 
unprecedented changes in Indian economy. With the initiation of economic reforms in 
early nineties the overall economy witnessed a higher growth rate. At the same time 
however, growth rate in agriculture was lower than projected, resulting in the present 
agrarian crisis and causing large scale farmer suicides. 
The post-Green Revolution phase was characterized by high input-use and 
decelerating total factor productivity growth (TFPG). The sustainability issue of crop 
productivity also emerged in this period. In recent years, agriculture experienced 
diminishing returns to input-use and a significant proportion of the gross cropped area 
faced stagnation or negative growth in Total Factor Productivity (TFP). Productivity 
attained during the 1980s could however not be sustained during the 1990s. Moreover 
man}' irrigation project areas problems of waterlogging and soil salinity arose due to 
over-irrigation and deep percolation and seepage losses in the absence of a suitable 
drainage system. Due to the degradation problems, growth in TFP could not make 
headway across most parts of the country. Thus, sustainable agricultural practices 
should balance environmental health and economic profitability in order to promote 
social and economic equity. 
The present study observed that Total Factor Productivity (used as a proxy for 
sustainability), experienced considerable variations across crops and regions. 
Stagnancy was visible in traditional areas where intensive input use was aggravating 
the problems leading to unsustainable use of inputs. Within the Indian grains 
segment, performance of Maize was dramatic. It emerged as the third major food 
grain crop and the most important coarse cereal. Among commercial crops cotton 
experienced considerable improvement as a result of technological intervention. 
Other commercial crops especially sugarcane however, had a disappointing 
performance. Although the better off agricultural states were facing stagnant growth 
however the less benefited states during the earlier phases of green revolution 
experienced higher TFP due to adoption of modem techniques of production. The 
study found that technological breakthrough and efficient use of available means is 
necessary for sustainability of Indian agriculture. 
This study observed that although poverty had decreased, the extent of decline 
in the post-reform period in poverty was not higher compared to the pre reform 
period. The distribution of poverty was highly uneven in India, with some states 
having more than 40 per cent of the people living below poverty line. Similarly 
poverty was more common among few social groups especially SC/ST and Muslims. 
Among the occupational groups, incidence of poverty was highest among wage 
earning class. The study found an inverse or negative relationship between 
agricultural productivity and poverty reduction, implying that an increase in 
productivity would result in reduction of poverty. The magnitude of poverty reduction 
was however found higher in rain fed regions of the coimtry. 
Chapter I gives an introduction about the role of agriculture in economic 
development and poverty reduction. Various issues facing Indian agriculture are 
discussed. The chapter also Includes a comprehensive review of available literature. It 
also includes the questions raised, objectives of the study and data sources used. 
Chapter 2 gives the conceptual background of sustainability and the methods 
used in measuring sustainability. This chapter also deals with the methodology used 
in the present study. In order to study the year-wise growth in the variables, 
percentage growth rates and compound annual growth rates (CAGR) were calculated. 
Coefficient of Variation was also used. The present study is based on Non-parametric 
approach and uses Malmquist productivity index for measuring the TFP of Indian 
agriculture in order to establish the sustainability of agriculture. For measuring the 
relationship between agricultural productivity and poverty reduction ordinary least 
squares (OTS) regression model was used. 
Chapter 3 gives an overall review of the Indian agriculture with an emphasis 
on the post reform time period. The most important feature of this period was that 
agricultural growth decelerated sharply at all India level and in all regions. The main 
reason for the deceleration of growth during the post reform period was a visible 
deceleration in investment in irrigation and other rural infrastructure. The Eleventh 
Five Year Plan had sought to reverse the deceleration of agricultural growth which 
occurred in the Ninth Plan and continued into the Tenth Plan. It had some success as 
food grain production touched a new peak of 250.42 million tonnes in 2011-12 and 
average annual growth rate during the Eleventh Plan was 3.3 per cent which was 
much better than last two plans though less than targeted 4 per cent growth rate. 
There was an increase in area under cultivation of wheat, while area under 
paddy cultivation decreased slightly. But in terms of production and yield both the 
crops had a disappointing performance indicating clearly that yield levels had 
plateaued for these crops and there was need for renewed research to boost production 
and productivity. Area under coarse cereals displayed a negative growth which was 
due to either shift to other crops or the relatively dry areas being left fallow. But 
production and yield of coarse cereals improved significantly especially during the 
decade of 2000-01 to 2009-10. This increase was primarily driven by rise in 
production and yield of maize and Bajra. Gram and Tur were the major contributors 
to total production of pulses in the country. The growth in indices of area and 
production was mainly on account of Gram, it recorded an impressive growth in its 
production. The oilseeds showed an improvement both in tenns of yield as well in the 
area under cultivation. Apart from oilseeds cotton showed the biggest increase in the 
growi;h rates of production and yield during the last decade. Cotton experienced 
significant changes with the introduction of Bt. cotton. Since early 1990's 
commercialisation of agricultural production seemed to gain momentum. There was a 
definite shift from food grains to non-food grains such as fruits and vegetables, 
oilseeds, fibres and condiments and spices whose share in both area and in value of 
output increased over the period. Although the shift from coarse cereals to high value 
crops increased farm output and incomes to farmers, in dry land regions it exposed 
cultivators to serious weather-borne risks due to high water requirement of high value 
crops. 
There was a continuous decline in the share of Gross Capital Formation (GCF) 
of agriculture and allied sectors in total GCF; from 18 to 20 per cent in 1980s it 
declined to 5 to 6 per cent in 2007-08. Moreover, there was a significant decline in the 
allocation of public outlay on agriculture as a per cent of total public outlay during the 
post-reform period compared to that in pre-reform period. Most of the major river 
systems were fully exploited, moreover the massive expansion of tube well irrigation 
led to serious overdrawing of groundwater and falling water tables. More than a fifth 
of groundwater aquifers were overexploited in Punjab, Haryana, Rajasthan, and Tamil 
Nadu, and groundwater levels have been falling.. Almost 60 per cent of the dams in 
the country were more than two decades old. Canal networks also needed annual 
maintenance. 
Although the all-India average consumption of fertilizers increased 
substantially to 144 kg per ha in 2011-12, the average intensity of fertilizer use in 
India remained much lower than most countries in the world. Further the use of 
fertilizer was highly skewed with wide inter-regional, inter-state and inter-district 
variations. One of the major constraints to fertilizer use efficiency in India was 
imbalance of applied nutrients. Nitrogen (N) applications tended to be too high in 
relation to the amount of potassium (K) and phosphate (P) used. This was partly the 
result of a difference in price of different nutrients, and partly due to the lack of 
knowledge among farmers about the need for balanced ferfilizer applications. 
Despite significant improvement in the spread, network and outreach of rural 
financial institutions, the quantum of flow of financial resources to agricuhure 
continued to be inadequate. Agricultural credit was an important contributor to 
increased agricultural production; but only if it reached the farmers, especially, the 
disadvantaged groups, and if they were able to absorb it effectively. The share of 
marginal and small farmers in total credit had however fallen. It appeared that the 
banking system was still hesitant to provide credit to small and marginal farmers. 
Finally, an assessment of agriculture credit situation brought out the fact that the 
credit delivery to agriculture sector continued to be inadequate. 
Chapter four deals with issues and challenges facing Indian agriculture which 
make agriculture unsustainable. It was found that India, like most developing 
countries, was characterised by excessive dependence of population on agriculture 
and low productivity in agriculture. Although the share of agriculture in GDP 
declined, the process of labour force shift had been slow; this made agriculture less 
productive sector in comparison to industry and services. The increasing burden of 
labour force on a slowly contracting cultivable land area leads to increasing number 
of holdings with lower size. This resulted in a sharp decline in average size of holding 
and growing marginalisation. This poses a challenge in terms of adoption of farm 
mechanization as well as generating productive income from farm operation. 
Increasing incidence of farmer suicides was a strong manifestation of the fact that 
Indian agriculture and farming community was in a very deep crisis. During the 
period between 1997 and 2010 as many as 232464 farmers committed suicide in 
India. Indebtedness was one of the major factors responsible for agrarian crises and 
resulting farmer suicides. As many as 48.6 per cent of farmer households in India 
were indebted and indebtedness of farmers was predominantly tied to infonnal 
sources of credit and not to institutional credit structures like banks and co-operative 
credit societies. 
Despite a promising beginning, the further intensification of input use since 
the adoption of Green Revolution technologies in the mid-1960s, provided lower 
marginal returns and the continued intensification of cropping sometimes caused 
degradation of the resource base in the form of salinization, overexploitation of 
ground water, physical and chemical deterioration of the soil, and pest and disease 
problems. The broader worries about the environmental sustainability of the current 
agricultural practices include: excessive and inappropriate use of fertilizers and 
pesticides that pollute waterways and kill beneficial insects and other wildlife; 
irrigation practices that lead to salt build up and eventual abandonment of some of the 
best farming lands; increasing water scarcities in major river basins; and retreating 
groundwater levels in areas where more water was being pumped for irrigation than 
can be replenished. Degradation of soil one of the biggest challenges, was evident in 
increased soil erosion, decline in soil fertility, water-logging, secondary salinization 
and contaminations of soils with toxic elements. Land available for cultivation 
declined over time while land not available for cultivation increased continuously. 
The quality of Indian soils gradually deteriorated at the farm and eco-system levels. 
The major threats to soil quality came from a loss of organic carbon, erosion, nutrient 
imbalance, compaction, salinization, water-logging, decline in soil bio-diversity, 
urbanization, contamination with heavy metals and pesticides and from an adverse 
impact of climate change. 
Massive expansion of irrigation infrastructure after independence transformed 
agriculture production in the country. But most of the potential created during these 
years was proving to be insufficient. Most of the major river systems were fully 
exploited at least part of the year, and the massive expansion of tube well irrigation 
led to serious overdrawing of groundwater and falling water tables. The problem was 
more pronounced in rice-wheat based cropping systems in the Indo-Gangetic plains, 
and some sugarcane growing regions in the western and southern parts of the country. 
Irrigation in India had undergone a rapid transformation post-independence. Growth 
of well irrigation had been at the expense of irrigation from tanks and other sources. 
Climate is a direct input for the agricultural production process. Climate change is 
therefore expected to disproportionately impact developing countries, as they are 
closely tied to climate sensitive sectors like agriculture and which are already facing 
multiple stress due to population growth, urbanization, industrialization and 
globalization. As Indian agriculture continues to depend on weather making h 
sensitive to climate induced effects, any changes in the climatic factors like 
temperature, precipitation, carbon dioxide concentration, changes in the soil moisture 
would affect Indian agriculture. Among the most significant potential impacts of 
climate change on India are changes in the monsoon pattern. Due to climate change, 
Indian agriculture was doubly vulnerable. First as around 60 per cent of India's total 
agricultural areas were rain-fed, it was highly vulnerable to climate change impacts on 
monsoon. Secondly, more than 80 per cent of farmers in India were small and 
marginal (having less than I ha of land) thus having less capacity to cope with 
climate change impacts on agriculture. 
Chapter five measures the sustainability of Indian agriculture using Malmqist 
productivity index approach. The productivity performance in post WTO period was 
measured by the growth in Total Factor Productivity (TFP), taken as a proxy for 
sustainability showed considerable variations across crops and regions. Paddy enjoyed 
a substantial improvement in TFP averaging at 3.6 per cent during the study period. 
On the other hand TFP for Wheat production averaged at a meager 0.8 per cent 
during the study period. This was in conformity with the fact that present techniques 
of Wheat production reached a limit. Stagnancy was visible in traditional Wheat 
growing areas where intensive input use was aggravating the problems leading to 
unsustainable use of inputs. Within the Indian grains segment, performance of Maize 
was dramatic. It emerged as the third major food grain crop and the most important 
coarse cereal. The results indicated that TFP in Maize production averaged at 2.5 per 
cent during the study period. This growth was largely driven by rising adoption of 
hybrid seeds from the private sector and demand for feedstock due to rapid growth in 
the poultry sector. The resuhs indicate that the TFP in Bajara production averaged at 
3.2 per cent during the study period. This was an impressive performance mainly 
because of the adoption of modern varieties (MV) of seeds; the adoption rate of MVs 
of coarse cereals has reached about 80-100 per cent in the irrigated areas. The results 
indicated that the total factor productivity change TFP in Jowar production averaged 
at 3.9 per cent during the study period Jowar has also benefited from an 
improvement in technology in terms of better quality seeds. Thus the performance of 
coarse cereals in terms of TFP was impressive. 
The results indicated that the TFP in Cotton production averaged at 4.1 per 
cent during the study period. The increased performance of cotton in recent times can 
be explained in the background of introduction of Bt cotton in India. Productivity 
was substantially higher for Bt cotton than that for non-Bt cotton varieties. The cost 
efficiency as well as profit per hectare was also found to be higher for farmers 
cultivating Bt cotton crop. For Sugar the results indicated that TFP averaged at a 
negative value of -0.9 per cent during the study period. The post-Green Revolution 
phase was characterized by high input-use and decelerating total factor productivity 
growth. Sugarcane productivity attained during the 1980s was not sustained during 
the!990s and early 21st century. Despite large area under sugar cultivation, 
productivity and yields were unimpressive, especially where the crop was irrigated. 
The results indicate that TFP in Jute production averaged at a negative value of-0.2 
per cent during the study period. This implied a need for technological breakthrough 
to bring .lute out of the prevailing stagnancy. Cotton was the only commercial crop to 
perfarm well especially because of technological breakthrough achieved with the 
introduction of Bt. Cotton. TFP for Groundnut production averaged at a negative 
value of -0.1 per cent during the study period. While TFP in Soya production also 
averaged at a negative value of -0.6 per cent during the same period, full potential of 
the oilseed sector had probably not been realized either through the improved 
production techniques or better application of the available technology with the result 
Soybean yield in India, was 0.95 tons per hectare, which was quite low, compared to 
other major Soybean producing countries. The results indicate that the TFP in Arhar 
production averaged at a value of 1.1 per cent during the study period. The results 
indicate that TFP in Gram production was almost stagnant with an average of 0.1 per 
cent during the study period. Pulses remained one of the weak spots in Indian 
agiiculture. Shortage of pulses will thus continue to be a cause of concern in the near 
future. The input support as well as the institutional support in pulses continued to 
remain weak. 
At the state level, the highest growth in TFP in paddy production was 
experienced in Bihar, followed by Uttar Pradesh, Andhra Pradesh, and Punjab. West 
Bengal was the only state (among the states studied) which showed a negative 
growth rate. Growth had thus reached a limit in case of already developed states like 
Punjab; earlier backward states however, started benefitting from advanced 
technologies and had begun to catch up over the years. Except for Madhya Pradesh, 
all other wheat producing states had benefited from TFP growth. The highest TFP 
growth among states had been observed in Rajasthan, followed by Haryana and 
Punjab however, the value of TFP for both the states was less than one. The highest 
growth rate in Rajasthan suggested that the states which had initially not benefitted 
from green revolution were also catching up with technological improvements, while 
states like Punjab and Haryana had reached a level of stagnation. Substantial growth 
and efficiency in maize production was observed as a result of improved technology 
in Andhra Pradesh followed by Kamataka. Rajasthan was the only under-performing 
state. The performance of coarse cereals was substantially higher in irrigated states 
compared to states with lower irrigation facilities; such states were also doing better 
in adoption of modem varieties of seeds. In case of Jowar, Uttar Pradesh had done 
better than Maharashtra and Rajasthan with comparatively lesser irrigation 
availability. 
Technology had brought substantial growth and efficiency in cotton with the 
introduction of Bt. Cotton. The highest growth rate, among states, was observed in 
Andhra Pradesh followed by Gujarat and Maharashtra. This points out that Bt cotton 
worked well in the irrigated areas. For Jute, ironically all the three states studied had 
a negative value for TFP. Assam was the worst performer followed by Orissa and 
West Bengal. Jute needed a technological breakthrough to come out of the prevailing 
stagnancy. In case of Sugarcane, Tamil Nadu performed the best among three states 
studied, Maharashtra, an important sugarcane producing state, performed badly. 
Sugarcane productivity during the 1980s was not sustained during the 1990s and early 
21st century and posed a challenge for the researchers to shift production function 
upward by improving the technology index. Despite a lacklustre performance by 
major oilseeds (Groundnut and Soyabean) at national level, groundnut performed well 
in Andhra Pradesh. Gujarat and Tamilnadu however, did not perform well. Similarly 
for Soyabean, Madhya Pradesh fared well while Maharashtra performed badly. This 
clearly indicated that full potential of the oilseed sector was not realized. The input 
support as well as the institutional support in pulses continued to remain weak. 
Furthermore, farming of pulses was still in its initial phase of technological change 
and was not enough technological break-through in pulses to make pulse farming as 
remunerative as other competing crops. Uttar Pradesh was the best performing state 
in Arhar cultivation followed by Maharashtra while Madhya Pradesh had performed 
badly during the study period. Gram production was poor at national level as well in 
Rajasthan and Uttar Pradesh Madhya Pradesh however had an excellent performance 
with a TFP value of 3.8 per cent. 
Chapter six studies trends and distribution of poverty in India, it also includes 
a district level analysis between productivity and poverty. The regional differences in 
poverty reduction were substantial across India; as incidence of poverty varied largely 
across states. On the one end states like Himachal Pradesh and Jammu and Kashmir 
had poverty ratio within a single digit. While in Bihar more than 50 per cent of the 
population remained below the poverty line, around 40 per cent of the population 
were below poverty line in Orissa. Incidence of poverty also varied widely across 
social groups. High incidence of poverty prevailed among the scheduled tribe and 
scheduled caste population; there communities had suffered from social and economic 
exclusion for centuries in India. Among the religious groups, Sikhs had lowest HCR 
in rural areas whereas in urban areas. Christians had the lowest proportion of poor. 
Muslims had the highest HCR in both Rural as well as urban areas. The occupational 
composition of rural poor varied across the states. In general, in developed states, 
poverty was highly concentrated among agricultural labour households and in contrast 
in backward states poverty extended to other occupational groups including self-
emiployed in agriculture. Wage earners in agricultural and non- agricultural sectors 
were almost equally poor. Poverty was the least among the salaried group followed by 
the self-employed in non-agriculture sector. Poverty among self-employed in 
agriculture was higher than the average for all groups, Incidence of poverty was the 
highest among the wage earning class. 
The study found an inverse or negative relationship between agricultural 
productivity and poverty reduction, which means an increase in productivity, would 
result in reduction of poverty. This clearly indicated that as productivity would 
improve it would bring about a decline in poverty. Significant results were found even 
when share of SC/ST population and Literacy rate were used as control variables. As 
expected, the result remained same in terms of direction, though the magnitude 
declined. This clearly demonstrated that without controlling for SC/ST and Literacy 
the equation will produce results with upward bias. Regression was carried out by 
adding agro-ecological zone as dummies in addition to SC/ST and Literacy controls. 
The magnitude of the variable of interest declined further, but, direction and 
significance did not change. This clearly established an inverse relationship between 
poverty and productivity. 
The study was extended further at the regional level to establish the link 
between poverty and productivity across various agro-eco-zones (coastal, hill, 
irrigated, and rain fed). The result for coastal region showed a negative and significant 
relationship between poverty and productivity. The result for hill region however 
shov/ed insignificant relationship between poverty and productivity. These results 
were expected, as in such regions poverty was determined by factors other than 
agriculture because agriculture was not an important economic activity in hills. The 
results were significant for irrigated zones of the country and were significant even 
after controlling for SC/ST population and level of literacy in the zone. The resuhs 
were also significant for rain-fed regions. In rain-fed regions, productivity influenced 
poverty reduction more than in irrigated regions. It was interesting to note that the 
magnitude of variable of interest was higher for rain-fed region than irrigated regions. 
This clearly implied that as expected rain-fed districts were responding at higher rate 
than irrigated districts as a consequence of improvement in productivity. The main 
reason for this finding was that rain fed districts had higher poverty than irrigated 
districts, to begin with. The results suggest that sustainable agriculture growth driven 
by yield gains can provide an effective way of fighting poverty. 
Chapter seven gives a brief summary and conclusion of the entire study. It also 
gives following suggestions to promote agricultural sustainability and reduce poverty. 
• Improvement in Productivity 
• Promote Environment Friendly Agricultural Practices 
• Enhanced Research & Development in Agriculture 
10 
Promoting Crop Diversification 
Targeting Global Markets 
Efficiency in Credit Delivery 
Providing Employment Opportunities Outside Agriculture 
Promotion of Pro-Poor Growth Process 
Insulate Poverty through Food Security 
Develop a Sustainable and Poverty-Reducing Approach to Agricultural Growth 
Allocation of resources for eliminating poverty 
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Although India is considered one of the fastest growing economies in the 
world, the exclusion problems have not been addressed seriously. Real development 
in terms of growth shared by all sections of the population has not taken place in India 
as reflected in terms of poverty and unemployment, inequalities in access to credit, 
health care, and education (Dev, 2009). One of the excluded sectors during the reform 
period was agriculture which showed low growth and experienced more farmers' 
suicides. Therefore performance of agriculture sector raises serious concerns as the 
annual growth has been less than 2 per cent during the 1990's and was below the 
targeted growth of 4 per cent during all the five year plans during the post reform 
period. 
Poverty in India is widespread, with India estimated to have a third of the 
world's poor. At the beginning of the new millennium, 260 million people in India 
were living below the official poverty line. Of these, 75 per cent were in rural areas 
(Planning Commission, 2001). Oxford Poverty and Human Development Initiative 
(TOI, 2010) stated that eight Indian states had more poor than 26 poorest African 
nations combined, which totals to more than 410 million poor in the poorest African 
countries. Such a high incidence of poverty is a matter of concern in view of the fact 
that poverty eradication has been one of the major objectives of the development 
planning process. As early as 1938, the Indian National Congress constituted a 
National Planning Committee (NPC) headed by Jawaharlal Nehru, which declared 
that the social objective should be "to ensure an adequate standard of living for the 
masses, in other words, to get rid of the appalling poverty of the people" (Dev, 2002). 
The importance of reduction in poverty and provision of other basic needs has 
been emphasised in successive five year plans since independence, particularly since 
the 5'^  Five Year Plan. Speeches made in the Constituent Assembly just before 
midnight on 15 August 1947 reflected the vision of the country's leaders, as those 
present dedicated themselves to the service of the nation and to the larger cause of 
humanity. The famous Tryst with Destiny speech by India's first Prime Minister, 
Pandith Jawaharlal Nehru, recognised that working in the service of India meant 
working in the service of the millions who were suffering, and required a fight to end 
poverty, ignorance, disease and inequality of opportunity (India Chronic Poverty 
Report, 2011). The fact however is, that still much remains unaccomplished even after 
more than fifty years of independence. 
Agricultural wage earners, small and marginal farmers and casual workers 
engaged in non-agricultural activities, constitute the bulk of the rural poor in India. 
Small land holdings and their low productivity are the cause of poverty among 
households dependent on land-based activities for their livelihood. Poor educational 
base and lack of other vocational skills also perpetuate poverty. Poverty alleviation 
has been one of the guiding principles of the planning process in India; therefore 
creation of employment opportunities for the unskilled workforce has been a major 
challenge for development planners and administrators (Planning Commission, 2001). 
During the years of the British colonial rule, agriculture reached a situation of 
stagnation. Cuhivation was done traditionally. Although farmers made small 
innovations, land productivity was low and rural society was characterized by 
widespread poverty and malnutrition. Famines ravaged the country quite regularly but 
the colonial administration paid little attention (Ray, 2005). During the colonial rule 
until the First World War, surplus was extracted from agriculture, which was partly 
transferred to the British economy, partly invested in the military and bureaucratic 
machinery to sustain the activities and partly to strengthen the sources of revenue 
through public investments in railways, canals, etc. (Patnaik, 1984). At the time of 
independence however, agriculture was the main source of national income and 
occupation; agriculture and allied activities contributed nearly 50 per cent to India's 
national income with almost 72 per cent of total working population engaged in 
agriculture (Mallika, 2012). Hence confirming Indian economy at the time of 
independence was agriculture based underdeveloped economy. 
The democratic governments after independence paid serious attention to 
widespread deprivation in society and attention was given to developing agriculture 
with modern practices. Immediately after Independence, the Nehru-Mahalanobis Plan 
placed more emphasis on industrialization by treating agriculture as 'bargain 
basement' (Posani, 2009). Many institutional and infrastructural changes have been 
introduced since Independence for the overall development of Indian agriculture. 
However, a decisive shift in agricultural policy took place after Pandith Jawaharlal 
Nehru. Agriculture became the focal point of State intervention under Agriculture 
Minister, Mr. C. Subramaniam. The face of agriculture changed since then, and 
famine conditions rarely haunted India ever since (Ray, 2007). 
After sixty years of India's Independence, the share of agriculture in total 
national income declined from 50 per cent (in 1950) to 18 per cent in (2007- 08). 
More than 50 per cent of workforce however, is still engaged in agriculture. Since 
growth of other sectors and the overall growth of economy depend on the 
p(5rformance of agriculture to a considerable extent, agriculture continued to be the 
dominant sector in Indian Economy (Tripathi & Prasad, 2009). The decade of 1990s 
however, saw a steady decline in the level of per capita food availability at the 
national-level. The absolute per capita food availability during the year 2002-03 was 
e\'en lower than during the Second World War years, when the Bengal famine took 
place (Patnaik, 2003). Forty years of successful effort in India to raise food grains 
absorption through Green Revolution and planned expansionary policies was wiped 
out in a single decade of deflationary economic reforms and the country was back to 
the food grains availability level of fifty years ago (Patnaik, 2005). Agriculture was 
marginalized in the national policy agenda. Reforms of the 1990s and shift in 
economic priorities of the Indian government led to stagnation in agriculture and more 
hardships for farmers (Posani, 2009). 
Agricultural policy followed since independence can be distinguished in four 
phases: 1947 to mid-sixties; from mid-sixties to 1980; from 1980 to 1991; and 1991 
onwards (Tripathi & Prasad, 2009). The first phase of agricultural policy witnessed 
tr(^mendous agrarian reforms, institutional changes, and development of major 
inigation projects and strengthening of cooperative credit institutions. The most 
important contribution of land reforms was abolition of intermediaries and giving land 
titles to the actual cultivators. This released productive forces and the owner 
cultivators put in their best to augment production from their holdings (Tripathi and 
Prasad, 2010). Land reforms were important in increasing agricultural production 
during this phase. The Community Development Programme, decentralised planning 
and the Intensive Area Development Programmes were also initiated for regenerating 
Indian agriculture that had stagnated during the British period. In order to encourage 
the farmers to adopt better technology, incentive price policy was adopted in 1964 and 
the Agricultural Price Commission was set up in January 1965 to advice the 
G(3vemment on the fixation of support prices of agricultural crops. Despite the 
institutional changes and development programmes introduced by the Government 
during this phase, India remained dependent upon foreign countries for food to feed 
the rising population. 
The second phase in Indian agriculture started in mid 1960s with adoption of 
n<;w agricultural strategy. The new agricultural strategy relied on high-yielding 
varieties of crops, multiple cropping, the package approach, modern farm practices 
and spread of irrigation facilities. The biggest achievement of this strategy was 
attainment of self-sufficiency in food grains. Agrarian reforms during this period took 
a back seat while research, extension, input supply, credit, marketing, price support 
and spread of technology were the prime concerns of policy makers (Rao, 1996). 
Ir,dia went for adoption of biochemical technology (since it was a land scarce 
economy), which was a combination of high yielding varieties (HYV), chemical 
fertilizers, insecticides, pesticides and irrigation. The HYV technology was prone to 
pest and insect attacks, and was heavily dependent on irrigation. The technology 
required a high working capital. Despite the increase in cost of cultivation, increase in 
profit was manifold. Subsidization of agriculture was a major policy of the 
Govermnent of India after the introduction of the new technology. Subsidy was 
provided to ensure quick adoption of the new technology by the farmers and to reduce 
uncertainties in production (Web, 2013.http://www.slideshare.net). Some have argued 
that subsidies disturbed efficient allocation of resources. Others however argue if 
subsidies were removed, then investment in agriculture would go down, small and 
marginal farmers would get affected and prices of agricultural commodities would 
shoot up. 
The next phase in Indian agriculture began in early 1980s. This period 
witnessed the process of diversification which resulted into fast growth in non-food 
grains output like milk, fishery, poultry, vegetables, fruits, etc., which accelerated 
growth in agricultural GDP during the 1980s (Chand, 2003). There was considerable 
increase in subsidies and support to agriculture sector during this period while public 
sector spending in agriculture for infrastructure development started declining in real 
terms but investment by farmers kept on moving on a rising trend (Mishra and Chand, 
1995; Chand, 2001). The beginning of the fourth phase of agricultural policy 
coincided with the initiation of economic reform process in 1991. The economic 
reforms involved deregulation, reduced government participation in economic 
activities and liberalization. Although there were no direct reforms for agriculture but 
the sector was affected indirectly by devaluation of exchange rate, liberalization of 
external trade and dis-protection to industry. 
Another change that affected agriculture during this period was opening up of 
domestic market due to new international trade accord and World Trade Organization 
(WTO). This raised new challenges for policymakers and consequently the New 
Agricultural Policy was launched by the Government in July 2000. It aimed to attain 
output growth rate of 4 per cent per annum in agriculture sector based on efficient use 
of resources. It sought to achieve this objective in a sustainable manner and with 
ecfuity. It was for the first time that the government released a National Agricultural 
Policy. Although the policy document discussed what ought to be done in agriculture 
it did not discuss the subsequent steps, how and when policy goals and objectives 
would be achieved (Chand, 2003). 
Thus, there was a lop-sided approach to agricultural development in India 
during the past few decades (Dev, 2009). Growth may have been higher during the 
past two decades, but inclusive growth in terms of focus on agriculture was missing. 
Tlie view of agriculture as an engine of growth attracted much attention after World 
Dsvelopment Report, "Agriculture for Developmenf (World Bank, 2008) which got 
reinforced by the 2007-08 spike in world food prices. With the majority of poor 
peiople living in rural areas and depending on agriculture rather than any other sector 
suggests that they would benefit more from growth originating in agriculture (World 
Bank, 2007). The role of agriculture in economic development is well known. 
Ajgriculture not only contributes to overall growth of the economy but also provides 
employment and food security to majority of the population, which in turn reduces 
poverty in a developing country. Thus, if pro-poor growth and real development is to 
be achieved, high agricultural growth and rising incomes for farmers are essential. As 
economies develop, the share of agriculture in output and employment diminishes 
(Kuznets, 1966). The large and persistent gap between agriculture's share in GDP and 
its share in employment suggests that poverty is concentrated in rural areas especially 
in agricultural sector. This implies that, as non-agricultural growth accelerates in 
some countries, much of the rural population remains poor, resulting in widening rural 
urban income disparities. Broad based growth in rural economy is therefore essential 
to reduce both absolute and relative poverty (Savanti and Elisabeth, 2008). 
A new dimension to the debate about the relative role of agriculture versus 
non-agriculture sectors was added, as poverty reduction depends not only on the rate 
of overall economic growth, but also on the ability of poor people to connect to that 
growth (i.e. the 'quality' of growth). As majority of poor people in the developing 
world especially in Sub Saharan Africa (SSA) depend directly on agriculture for their 
livelihood, it is often argued that agricultural growth has a higher return in terms of 
poverty reduction (i.e. a higher 'participation effect') than an equal amount of growth 
in non-agriculture sectors. Therefore to achieve 'pro-poor' growth it would require 
policies and investments that support the development of agriculture (Ravallion and 
Chen, 2003; Kraay, 2006). 
In recent decades, the context within which agriculture policy has to be 
developed and implemented has undergone fundamental changes. The relationships 
which operated for much of the 1960s and 1970s have changed. Globalization policies 
during the 1980s and particularly during 1990s and beyond have created many 
challenges for agriculture in developing countries (Dev, 2009). Some of the 
consequences and impacts of globalization in developing countries are: exposure of 
domestic agriculture to international competition, growth of non-agricultural sector 
and its impact on demand for agricultural products, urban middle class life-style 
changes, including diets, rising food imports, competitiveness and diversification of 
domestic production systems, vertical integration of the food supply chain, etc. 
(Prabhu, 2006). There has been a significant increase in small and marginal farm 
holdings because of demographic pressures. These farmers have to face the challenges 
of globalization. Risk and uncertainty have also increased as cultivation has spread to 
marginal lands. The diversification of agricuhure has also raised concerns on food 
security. In recent years, there has been concern regarding increase in the global food 
prices (Dev, 2009). Rise in crude oil prices has increased agricultural costs also. 
Increased use of food crops for biofuels has also pushed up their demand. The USA 
uses 20 per cent of its maize production for biofuels; Brazil uses 50 per cent of 
sugarcane for biofuels; and the European Union uses 68 per cent of its vegetable oil 
production for biofuels. Such large usages, by reducing the availability of these 
products for food and feed, have exerted pressure on their prices (Dev, 2009). Food 
prices have also increased due to low output stocks. International prices of wheat, rice 
and maize have increased significantly in the past two years. This is another challenge 
for India in maintaining its food security (Dev, 2009). 
Agriculture growth started declining since the reforms and became worse in 
the post WTO period. From 3.62 in 1990-91, agriculture growth came down to 1.97 
by 2004-05 and the share of agriculture in the gross domestic product registered a 
steady decline from 36.4 per cent in 1982-83 to 18.5 per cent in 2006-07 (Chand et 
a!.., 2007). Yet, this sector continues to support more than half a billion people 
pi'oviding employment to 52 per cent of the total workforce. The slowdown occurred 
in all the sub-sectors of agriculture, including livestock and horticulture which were 
the main drivers of agricultural growth in the immediate past. The slowdown since the 
mid-1990s however adversely impacted the livelihood base of majority of the farming 
community (Reddy and Mishra, 2009). Thus majority of the India's people engaged in 
agriculture are in the grip of a severe agrarian crisis. The present crisis in Indian 
agriculture is considered unparalleled since independence and reminiscent only of the 
agrarian crisis of pre- world war and world war days (Patnaik, 2005). 
Given the relevance of this sector for employment and rural development the 
declining trend in agricultural growth is a major concern for researchers and 
policymakers. Farmers' suicides have become a major issue in recent times only, and 
are being widely discussed in academic and policy circles as well as in everyday 
discourses. The beginning of agrarian crisis however can be located much earlier to 
the beginning of suicides. Some features of the crisis started manifesting themselves 
in certain parts of India during the late 1980s, when the terms of trade were going 
against agriculture (Bose, 198;lBalagopal, 1988), urban-biased policies (Lipton, 
1980) were dominating the state policies, and farming was becoming a losing 
proposition. The crisis however, assumed serious dimension since the middle of the 
1990s. According to. Report of the Expert Group on Agricultural Indebtedness, 2007 
the large number of suicides committed by the farmers in some parts of India is one of 
the tragic manifestations of the crisis. One of the paradoxes of the Indian economy is 
that the decline in the share of agricultural workers in total workers has been slower 
than the decline in the share of agriculture in GDP. With the result, the labour 
productivity in agriculture increased only marginally, while that of non-agricultural 
workers increased rapidly (Dev, 2009). Declining productivity, poor irrigation and 
wa.ter management, declining agricultural research and extension activities, distorting 
markets due to government intervention, declining public and private investment, 
unorganized agricultural credit and insurance, poor infrastructure development, 
inefficient supply chain and marketing strategies and slow development of agro-
processing units are the issues and challenges that Indian agriculture faces today. 
It is widely felt that present crisis in agriculture is the result of deflationary 
public policies and trade liberalization (with falling global prices), which slowed 
output growth, contributed to rising unemployment, income deflation for the majority 
of cultivators and labourers, enmeshing of cultivators in un-repayable debt, and loss 
of assets, including land, to creditors. Another reason given for the agrarian crisis is 
the drastic reduction in the state's spending on rural development which has led to 
loss of purchasing power for rural population. Expenditures in rural development, 
especially in agriculture, rural development, special areas programmes, irrigation and 
flood controls, and village and small scale industry, have been slashed to an all-time 
low of 0.6% of Net National Product (NNP) in 2004 (Reddy and Mishra, 2009). Thus 
large number of factors contributed to the decline of agriculture. The most important 
among them was the reduced investment in irrigation, flood control, research, 
extension, and institution building in the context of liberalizing agriculture. Further 
the liberalization of agricultural trade exposed commercial agriculture to the volatility 
in the world commodity markets (Reddy and Mishra, 2009). 
The sustainability issue of the crop productivity is fast emerging, since the 
post-Green Revolution phase was characterized by high input-use and decelerating 
total factor productivity growth (TFPG) (Kumar and Mittal, 2006). In recent years, 
agriculture experienced diminishing returns to input-use and a significant proportion 
of the gross cropped area faced stagnation or negative growth in TFP. Productivity 
attained during the 1980s however could not be sustained during the 1990s. In many 
inigation project areas problems of waterlogging and soil salinity arose due to over-
irrigation and deep percolation and seepage losses in the absence of a suitable 
drainage system. Due to the degradation problems, growth in TFP could not make 
headway across most parts of the country. Thus, sustainable agricultural practices 
have to balance environmental health and economic profitability in order to promote 
social and economic equity. 
According to National Mission for Sustainable Agriculture (NMSA, 2010) 
'Sustainable Agriculture' should involve processes that would help meet the current 
and long term societal needs for food, fibre and other resources, while maximising 
benefits through the conservation of natural resources and maintenance of ecosystem 
functions. The United States Department of Agriculture defined 'Sustainable 
agriculture' as a management system for renewable natural resources that provides 
fDod, income and livelihood for present and future economic productivity and 
ecosystem services of these resources. Sustainable agriculture systems are those that 
are economically viable and meet society's need for safe and nutritious food while 
maintaining or enhancing natural resources and the quality of the environment for 
future generations (Baier, 1990). Thus, Sustainable agriculture would help meet the 
needs of the present generation without endangering the resource base of the future 
generations. A comprehensive view of sustainable agriculture must therefore involve 
many factors, and there is a broad consensus that these factors should incorporate 
three elements: environmental, economic and social (Vanloon et al, 2005). It is 
b(^ yond question that agriculture is one of the most fundamental and essential of all 
human activities. Therefore, sustainable agriculture must consider and bring together 
sound practices in the environmental, economic and social spheres. 
1.2: Review of literature 
Historically, only a few issues have attracted as much attention as the role of 
the agriculture in economic development and poverty reduction. While on one hand 
the dual economy models inspired by Lewis (1954) viewed agriculture as a backward, 
unproductive subsistence sector, from which labour and resources were to be drawn to 
encourage development of the dynamic productive industrial sector; Much of the 
early development economics literature was thus interpreted as supporting an 
industrialization strategy. On the other hand, an alternative view of agriculture as a 
leading sector also emerged. Johnston and Mellor (1961) and Schultz (1964) 
emphasized the critical contributions of agricultural sector to growth in the non-
agricultural sectors, implying that investments and policy reforms in agriculture might 
aci;ually yield faster overall economic growth, even though agriculture itself might 
grow at a slower pace than non-agriculture. Christiaensen and Demery (2007) pointed 
out that the contribution of economic growth to poverty reduction might differ across 
various sectors, because the benefits of growth might be easier to obtain for the poor 
people if growth occurred where they were located. This reasoning assumed that 
transferring of income generated in one economic sector or geographic location to 
another sector or location was difficult, because of the market segmentations or 
C(3nsiderations of political economy. They too found that growth originating in 
agriculture was on average significantly more poverty reducing than growth 
originating outside agriculture. Mellor (2001) also stated that it was not economic 
g]:owth in general that reduces poverty in developing countries, but the direct and 
indirect effects of growth in agriculture. 
The view of agriculture as an engine of growth has attracted much attention 
alter World Bank's (2008) World Development Report, "Agriculture for 
Developmenf, which got reinforced by the 2007-08 spike in world food prices. 
According to World Investment Report (2009) agricultural production is a very 
special social and economic activity. Agriculture has features distinct from 
manufacturing and services sectors in terms of its importance to an economy. It is 
c€;ntral as provider of food^ a channel to eradicate poverty and hunger, a significant 
agent for mass and rural employment, a major contributor to national economic 
growth and a considerable foreign exchange earner for many developing countries. 
According to World Bank (2005) the adoption of the Millennium Development Goals 
(^4DGs) by the UN member states at the turn of the millennium added a new 
dimension to the on-going development debate. It shifted the focus from fostering 
economic growth per se to maximizing poverty reduction, or achieving 'shared' 
growth—growth with a maximum pay-off in terms of poverty reduction. This added a 
new dimension to the debate about the relative role of agriculture versus non-
agriculture; as poverty reduction not only depends on the rate of overall economic 
growth, but also on the ability of poor people to connect to that growth (i.e. the 
'quality' of growth). As majority of poor people in the developing world and 
es]3ecially in Sub Saharan Africa (SSA) depend directly on agriculture for their 
livelihood, it is often argued that agricultural growth has a higher return in terms of 
poverty reduction (i.e. a higher 'participation effect') than an equal amount of growth 
in non-agriculture. 
Christiaensen et al. (2006) argued that the experience of Green Revolution in 
Asia, whereby traditional agriculture was rapidly transformed into a fast growing 
modem sector through the adoption of science based technology, provided confidence 
in the proposition of agriculture as an engine of growth. Ravallion and Chen (2003) 
and Kraay (2006) observed that achieving 'pro-poor' growth would call for policies 
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ajid investments that support the development of agricuhure. Savanti and EHsabeth 
(2008) observed that the large and persistent gap between agriculture's share in GDP 
and its share in employment suggested that poverty was concentrated in rural areas 
especially in agricultural sector. This implied that, as non-agricultural growth 
accelerated in some countries, much of the rural population remained poor, resulting 
in widening rural urban income disparities. Broad based growth in rural economy was 
therefore essential to reduce both absolute and relative poverty. Timmer (2002) 
identified a positive correlation between growth in agricultural GDP and its lagged 
values and non-agricultural GDP growth and stated that this correlation can be 
ejcplained by "first-order" effects of agricultural growth on lower food prices, labour 
migration and capital flows from agriculture, as well as "second-order" effects such as 
improved nutritional intake, which improved workers' productivity. 
Ahluwalia (1978) observed a statistically significant inverse relationship 
b<.'tween rural poverty and agriculture for India as a whole, which implied that 
agricultural growth by itself tends to reduce the incidence of poverty, with the 
incidence of poverty falling in periods of good agricultural performance and rising in 
periods of poor performance. Datt and Ravallion (1996 and 1998) found that higher 
farm productivity reduced both absolute as well as relative poverty. This is partly due 
to a direct channel of higher household income operating in the short run and partly 
dtie to indirect channels, such as higher wages and lower food prices in the longer run. 
These were the main channels for poverty reduction not labour migration from 
agriculture into other sectors. This strengthened the argument for supporting 
agricultural growth. 
Datt and Ravallion (1997) were of the opinion that pro-poor growth meant 
growth in the agriculture sector. Their study has rejected the previous view that 
"Grreen Revolution" had not brought any change. This study confirms that it had led to 
poverty reduction and that the pro-poor growth had a trickledown effect. A strong 
negative relationship holds between poverty in rural area and agricultural 
development. Higher productivity had delivered both absolute and relative gains to 
the; rural poor in India. The channels through which these gains passed were via the 
growth component or wages and lower food prices rather than improved distribution. 
Mellor (2001) stated that another channel through which agricultural growth can 
reduce poverty is employment generation in the non-agricultural sector. This effect is 
11 
mostly driven by increased consumption demand and not so much by production 
linkages. 
Palmer et al. (2003) by extending the earlier work of Datt and Ravallion 
(1998) established a strong correlation between the growth of agriculture sector and 
poverty reduction. Their study found that high growth in agriculture during the period 
of 1962-90, brought significant decline in poverty. Furthermore, they found a strong 
negative correlation between agriculture growth and poverty alleviation. Korangkaew 
(1985) while investigating the nature, courses and contribution of agriculture in 
economic development of Thailand in general, and the relationship between 
agriculture development and rural poverty and income inequalities in particular, had 
indicated that during 1960's, increase in agriculture production brought about a 
decrease in the rate of poverty. During 1962-63 to 1968-69 the agriculture production 
in Thailand increased at a rate of 5.5% per annum and the rural poverty fell to 43 per 
cent from 61 per cent. 
Srinivasan (1993) discussed the strong interaction between agriculture and 
rural poverty in Pakistan and found it to be quite higher than urban poverty, Montalvo 
and Ravallion (2009) found that the primary sector, rather than the secondary 
(manufacturing) or tertiary sectors, was the real driving force in China's spectacular 
success against absolute poverty. They concluded that the idea of a trade-off between 
these sectors in terms of overall progress against poverty in China was moot, given 
how little evidence they found of any poverty impact of non-primary sector growth. 
Ghosh (1996) studied the impact of agriculture development on rural poverty and the 
impact of other factors on rural poverty in the Indian states. Using cross section data, 
the study showed an inverse relationship between agriculture production and rural 
poverty. He further argued that if the performance of the agriculture sector was 
improved it would certainly reduce rural poverty and this development would have a 
trickledown effect in India. Mathur (1985) studied the correlation between 
agricultural productivity and poverty alleviation in India, and found that agricultural 
growth reduced rural poverty. 
Pradhan and Saluja (1998) found that among the different factors like 
agricultural output, agricultural real wages, inflation, and relative food prices, etc., the 
agricultural output and the public expenditure were still the dominant factors affecting 
the incidence of poverty. They also felt that agricultural growth was still the most 
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dominant factor for poverty reduction. Pant and Pradhan (1998) observed that the 
agricultural dependent household groups (self-employed in agriculture and 
agricultural labourers) experienced worsening of poverty situation in 1995-96 as 
compared to 1994-96, due to slow down of agricultural growth. Radhakrishna (2002) 
observed that agriculture dominated the change in India through its links with factor 
and product markets. It employed 60 per cent of the labour force and contributed 26 
per cent of the gross domestic product. In the poorer states, its contribution to the 
domestic product was close to 40 per cent. Low productivity in agriculture led to the 
concentration of poor in this sector. Due to the sheer size of the agricultural economy 
and the importance of its major products (cereals) in the diet of the poor, gains in 
agricultural productivity had significant potential impact on poverty. According to 
Radhakrishna (2002) theoretically, it was possible to reduce poverty as well as expand 
the domestic market for industry by raising labour productivity in agriculture and 
spreading its gains among the low income groups. Cervants and Dewbre (2010) also 
acknowledged that growth in per capita income economy-wide was driven by growth 
in agricultural sector income, i.e. agriculture was the engine of economy-wide 
performance because agricultural sector growth exhibited a higher multiplier than 
gr(3wth in other sectors. 
Poverty in India was widespread more of the world's income poor lived in 
India than any other country. According to Sen and Himanshu (2004) however the 
decade of 1990s was generally considered as a lost decade for poverty reduction. 
Himanshu (2007) & Dev (2007) while accepting that poverty was lower in the post 
economic reforms period than before the economic reforms of 1991, they however 
argue that the extent of decline in poverty in the post-reform period is not higher 
compared to the pre reform period. Himanshu (2007) believed that the somewhat 
faster post-reform GDP growth had not been accompanied by more rapid poverty 
reduction. It had, in fact, been accompanied by an increase in inequality. Datt, Gaurav 
et al. (2003) concluded that the rate of poverty reduction in the 1990s was slightly 
lower than the 1980s and lower than one would have expected given the growth in the 
1990s. 
Dev and Ravi (2007) observed that in spite of higher overall growlh, the extent 
of decline in poverty in the post-reform period (1993-2005) had not been higher than 
in the pre-reform period (1983-1993). Further there was increasing concentration of 
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poor and very poor in few states like Bihar, MP, Orissa and UP. Inequality had 
increased significantly in the post-reform period which apart from other factors 
seemed to have slowed down the rate of poverty reduction. The paper strongly 
emphasised higher inclusive growth that increased agriculture and non-farm sector 
groMh, and a reduction in regional, rural-urban and social disparities as important for 
a faster reduction in poverty. Himanshu (2007) made somewhat similar observations 
concluding that although poverty did reduce during 1993-2005 the annual rate of 
reduction in this period was lower than in the 1970s and 1980s. More importantly, the 
bulk of this decline occurred in 1999-2005, with little or no reduction in poverty in 
1993-2000, confirmed that the 1990s were indeed the lost decade for poverty 
reduction. 
Sengupta, Arjun et al. (2008) defined the common people of India in terms of 
levels of consumption and further examined their socio-economic profile since early 
1990s with a view to assess how the economic growth process had impacted the lives 
of these common people. They concluded that despite high growth, more than three-
fourths of Indians were poor and vulnerable with a level of consumption not more 
than twice the official poverty line. This proportion of the population, which can be 
categorised as the "common people", was much higher among certain social groups, 
especially for scheduled castes and scheduled tribes. They also found that inequality 
was widening between the common people and the better-off sections of society. 
Chand et al. (2007) observed widening income disparities between workers in non-
agricultural and agricultural activities. This was especially emphasised due to sharp 
dec(jleration in the growth of agricultural sector against an impressive growth of the 
larger economy which adversely affected the welfare of majority of the population 
dependent on agriculture. 
With the objective to see how far different social and economic groups shared 
the overall decline in poverty in the 1990s, Sundaram and Tendulkar (2003) examined 
the levels and changes in poverty indicators of the rural and urban population among 
social and economic groups. The social groups most vulnerable to poverty were 
sch(;duled caste and scheduled tribe households with both these groups having 'above 
average levels' of poverty indicators in the rural and the urban population. Among the 
economic groups, the most vulnerable groups were the agricultural labour households 
(rural) and the casual labour households (urban) each having the highest levels of 
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]30verty indicators in their respective population segments. In terms of changes in 
]Doverty in the 1990s, it was found that while scheduled caste, agricultural labour 
(rural) and casual labour (urban) households experienced declines in poverty on par 
\vith the total population, scheduled tribe households fared badly in both the 
segments. Among the economic groups, those dependent on casual daily wage labour 
in an environment of uncertain and fluctuating employment (agricultural labour 
households in rural India and casual labour households in urban India) reported the 
highest levels of poverty in rural India. Regular wage/salary earner households in 
urban India and the residual means of livelihood category of others (included rural 
v/age/salaried households and those sustained on non-participatory income), reported 
the lowest levels of poverty. The agricultural labour households in the Scheduled 
Tribe (ST) population had the highest headcount ratio (HCR) (close to or above 60 
per cent) for poverty in both years studied in rural India. Similarly, casual labour 
households in the (Scheduled Cast) SC population in 1993-94 and in the ST 
population in 1999-2000 reported the highest HCR of 64 per cent in urban India. This 
meant double disadvantage, of being an asset less casual wage labour household in the 
socially disadvantaged social groups of the scheduled castes or the scheduled tribes, 
accentuated the prevalence, depth and severity of poverty. 
Bhagwati (2001) a strong supporter of the reform process observed that India 
long suffered from a mindless commitment to policies that were advertised in the 
public policy domain as remedies for poverty and destitution but instead of doing any 
good. They accentuated these tragic phenomena over decades. The economic reforms 
from 1991 onwards were meant to reverse the situation and made a successful 
contribution. But according to Bhallah and Singh (2009) the initiation of economic 
reforms in India in 1991 brought about fundamental changes in the macroeconomic 
policy frame-work that existed in India during 1950-51 to 1990-91. This, in turn, was 
supposed to boost exports leading to rapid agricultural growth. But despite the 
changes in the macroeconomic policy frame-work and trade liberalisation, the 
agricultural sector in India neither experienced any significant growth nor did it derive 
the expected benefits from trade liberalisation. In fact when compared with the 
immediate pre-liberalisation period (1980-83 to 1990-93), agricultural growth in India 
recorded a visible deceleration during the post-liberalisation period (1990-93 to 
2003-06). 
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Chand et al. (2007) held the view that more challenging than growth in total 
GDP was the sectorial composition of growth, which was related to the well-being of 
a very large segment of population. Agriculture, which accounted for more than 30 
]3er cent of total GDP at the beginning of reforms failed to maintain its pre-reform 
growth or keep pace with growth in the non-agricultural sector. On the contrary, it 
witnessed a sharp deceleration in growth after the mid-1990s. This happened despite 
the fact that agricultural productivity in most of the states was quite low and there was 
a lot of scope and potential for the growth of agricultural output. Rao (2003) observed 
that the slowing down of agricultural growth in the post-reform period, despite the 
favourable macroeconomic environment, could be explained by the neglect of reforms 
directly affecting agriculture. Agriculture could be expected to derive the full benefits 
of reforms introduced so far only when reforms directly affecting agriculture were put 
in place. The role of government by way of public policies, programmes, and 
investment was going to be extremely important. Success depends crucially on 
effective governance at the grass roots level, as many of these programmes were 
going to be location specific. 
Singh (2011) blamed the new economic policy regime in India since 1991 and 
concluded that agriculturists in general and the small and marginal farmers in 
particular were the worst sufferers from the onslaught of globalization. Putting the 
sliare of non-institutional sources of credit at about 40 per cent charging anywhere 
between 30-40 per cent interest per annum, the farmers are in a tough situation. The 
seriousness of challenges faced by farmers was highlighted by the large scale suicides 
committed by farmers one of the worst human tragedies. 
Gulati and Bathla (2001) and Chand and Kumar (2004) studied impact of 
capital formation on Indian agriculture and they found that growth in capital 
formation was significantly related with growth of agriculture. Although capital 
formation in Indian agriculture had been either stagnating or falling since the 
beginning of 1980s macro-economic reforms further squeezed public investment, 
though there was rise in private investment it was not enough to meet the 
requirements. Vakulabharanam (2005) argued that the state had offered various input 
subsidies, especially in the provision of fertilizers, electricity and credit. It had 
provided infrastructural support (primarily in irrigation and electricity) and extension 
services to cultivators. It had also provided minimum support prices for agricultural 
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C'Utput. The policies after 1990, withdraw this support to the farming community. The 
reduction of domestic support in terms of subsidy and credit on the one hand and 
drastic price fall of agricultural commodities in the international market on the other 
hand led to distress in the farming class. 
Patnaik (2005) tried to identify changing agrarian situation after reforms. He 
explained how neo-liberal policies introduced in the 1990's affected peasant 
community by examining the fund allocation as proportion of Net National Product 
O^NP) to the rural development. This was expected to resuh in improving irrigation, 
and other heads of agriculture. According to the study this was reduced to 1.9 of NNP 
by 2001-02. Bhallah and Singh (2009) observed that by ending discrimination against 
ti adable agriculture, economic reforms were expected to improve the terms of trade in 
favour of agriculture and promote its growth. It should be a matter of great concern 
for the policymakers that in this optimistic scenario, the agricultural sector should 
face a deceleration its growth rates of aggregate yield and output and the process of 
ajgricultural diversification should slow down. A more serious matter was that 
agricultural workers who constituted 58% of the total work-force faced deceleration 
in their productivity and income levels as well as distress during the post-reform 
period. 
According to Kakarlapudi (2010), The remarkable rate of growth which was 
achieved by Indian economy since the inception of economic reforms process 
bypassed the agricultural sector, which showed sharp deceleration in the growth rate 
(3.62 per cent during 1984/85 - 1995/96 to 1.97 present in 1995/96 - 2004/05). 
Therefore rural areas, where majority of Indians lived was in severe agrarian crisis, 
which according to Patnaik (2005) was unparalleled since independence and reminded 
oi" the agrarian crisis of pre-war and war days. Mathur et al. (2006) observed that 
there had been a consistent decline in growth of the agriculture sector since 1990 
compared to the 1980s. Instead of an average rate of 4 per cent per annum during the 
1980s, the growth rate came down to 3.2 per cent during the 1990s. There was also a 
decline in the yields per hectare for a number of food crops in this period. This had 
serious implications on the nutritional status and food security of the country. 
Ai:cording to the study the focus should have been on enhanced government 
expenditure particularly on investment in rural infrastructure comprising irrigation 
and water management, processing, storage and marketing, apart from timely supplies 
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of improved inputs, like credit, research and extension services etc. This was expected 
tC' have greater impact on value of food grain production and consequent implications 
for food security. Sharma (2011) observed that the major challenges faced by Indian 
agriculture were deceleration in growth rate, inter-sectoral and inter-regional equity, 
d(2clining input efficiency, degradation of natural resources, etc., which in turn had 
adverse effects on food and nutritional security, food inflation and poverty 
reduction. 
According to Thakur et al. (2005) India would be the most populous country 
of the yNOxXd with more than 1.4 billion people by the mid twenty first century; in this 
context, agriculture and food security were the most important concerns of the 21st 
century. Swaminathan (1990, 1996a & b) believed that with the greying of green 
re;volution, the Punjab agriculture as well as the overall Indian agriculture was in 
crisis. In his study on farmer suicides Mishra (2007) observed that Indian agriculture 
was in crisis. With the result, post-reform agrarian scenario was a story of distress, 
d(2spair and death. An extreme form of response to this crisis was the increasing 
incidence of farmers' suicides. He found that 40 per cent of the farmers did not want 
to continue in the profession. 
Thakur and Sharma (2005) observed that inorganic farming system had made 
agriculture costly, risky, economically unviable and ecologically unsustainable. They 
suggested other methods like organic farming system as an effective cure for the ills 
and problems of inorganic farming system as it promoted activities of soil 
n:iicroorganisms, improved soil structure, soil health and soil productivity which led 
to increase yields, production, income and profits of crops on sustainable basis. 
Gopalan (2001) concluded that current methods of food production and consumption 
were imposing a severe burden on the environment and the constituent natural 
resources. 
Singh (2000) in his study, 'Crisis in Punjab Agriculture' found that the factors 
for decline of Punjab agriculture were in the unsustainable technology, over 
mechanisation, monoculture, etc. adopted under Green Revolution in 1960s and 
1970s. Singh and Joshi (1989) pointed out the problem of receding water table in 
Punjab. Gulati and Sharma (1995) were critical of subsidies on inputs which had 
re:sulted in skewed and unsustainable use of inputs. For instance, subsidies on urea 
have resulted in unbalanced use of nitrogen (urea), phosphorous (phosphate) and 
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potassium (Potash) fertilizers and aggravated deficiency in use of micro nutrients. 
Subsidies on irrigation through electricity and canal water led to the cultivation of 
water intensive crops such as rice in Punjab and sugarcane in Maharashtra. Moreover, 
subsidies on electricity and diesel encouraged big farmers to install large capacity 
pumps for drawing underground water. This had an adverse impact on the level of 
water table and the ability of small and marginal farmers to irrigate their farms. 
Galab and Reddy (2006) considered technological, ecological, socio cultural 
and policy related factors responsible for the crisis in agriculture. Chand et al. (2007) 
and Chand (2005) observed that the main factors which led to a slowdown in 
agriculture at national level after 1996-97 were decline in the area under cultivation, 
which seemed to be a result of expanding urbanization and industrialisation, 
d(;terioration in the terms of trade for agriculture, stagnant crop intensity, poor 
pi'ogress of irrigation and fertiliser, decline in supply of electricity to agriculture, and 
slowdown in diversification. 
Dhas (2009) observed that due to the on-going structural changes agricultural 
se;ctor in India was facing a crisis. With the result India was moving towards a point 
of no return, from being a self-reliant nation of food surplus to a net importer of food. 
Non profitability of agriculture was the root cause of crisis. It also had adverse effects 
on food supply, prices of food grains, cost of living, health and nutrition, poverty, 
employment, labour market, land loss from agriculture and foreign exchange 
earnings. Giving a comprehensive coverage to the reasons behind present crisis in 
Indian agriculture Reddy and Mishra (2008) traced the roots of present crisis in Indian 
agriculture since mid-1980s. When agriculture fell from policy priority under the 
assumption that the country had achieved sustainable self-sufficiency in food grain 
production and therefore preferential and institutional interventions were not needed 
any more. Crisis in agriculture was well underway by the late 1980s and the economic 
reforms beginning in the 1990s only deepened it. 
Suri (2006) outlined various reasons for the on-going agrarian crisis in the 
country. According to him one of the reasons for agrarian distress in India was the 
conjunction of the changing nature of agriculture and democratic politics. The 
inability of farmers to unite and bring pressure on the governments and a disjuncture 
b(;tween the interests of the farmers and those of the political representatives, led to 
the neglect of agriculture and deterioration in the condition of farmers. Suri (2007) 
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observed that the agrarian distress was the resuU of the poHcies pursued by 
govemraents over the years. Other factors such as changed cropping pattern due to a 
shift to cash crops, liberaUsation poHcies which prematurely pushed Indian agricuhure 
into the global markets without a level-playing field, heavy dependence on high-cost 
inputs, growing costs of cultivation, volatility of crop output, market vagaries, lack of 
remunerative prices, indebtedness, neglect of agriculture by the government and 
decline of public investment further contributed to the agrarian crisis. Mishra (2007) 
and (Reddy and Mishra, 2008) observed that the major reasons responsible for 
agricultural distress were vagaries of nature (primarily, inadequate or excessive 
water), lack of irrigation facilities, market related uncertainties such as increasing 
input costs and output price shocks unavailability of credit from institutional sources 
or excessive reliance on informal sources with a greater interest burden and new 
technology among other. 
Climate change and its potential impacts on agriculture were addressed by 
several studies. Seshu and Cady (1984) estimated a decrease in rice yield at the rate of 
0.71 ton/hac with an increase in minimum temperature from 18°C to 19°C and a 
decrease of 0.41 ton/hac with a temperature increase from 22°C to 23°C. Sinha and 
Swaminathan (1991) showed that a 2°C increase in mean air temperature could 
decrease rice yield by about 0.75 ton/hectare in the high yield areas and by about 0.06 
ton/hectare in the low yield coastal regions. Also, a 0.5°C increase in winter 
temperature would reduce wheat crop duration by seven days and reduce yield by 
0.45 ton/hectare. Additionally an increase in winter temperature of 0.5°C would 
thereby result in a 10% reduction in wheat production in the high yield states of 
Punjab, Haryana and Uttar Pradesh. The study by Achanta (1993) concluded that the 
impact on rice production would be positive in the absence of nutrient and water 
limitations. Rao and Sinha (1994) in their crop-simulation study estimated that under 
a 2 times carbon dioxide climate change scenario, the wheat yields could decrease by 
28%-68% without considering the carbon dioxide fertilization effects. Aggarawal and 
Sinha (1994) showed that in North India, a 2°C increase would reduce yields in most 
places. 
Roy (2013) emphasised the importance of agriculture for developing 
economies, as the core sector providing a livelihood to a significant proportion of the 
population, especially in rural areas. He suggested that there was a need to increase 
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yields to their technically highest levels through appropriate investment in basic 
irfrastriicture, human development, and research and extension services. In a country 
lilic India agriculture continued to be the core sector of the economy, on which over 
60 per cent of our population was dependent for their livelihood. Ramakrishna and 
Rao (2008) observes that availability of land was an important constraint for Indian 
agriculture, therefore future of India's food security depended on productivity 
however at farmer's level sustainability concerns were being expressed because the 
input levels had to be continuously increased in order to maintain the yield at the 
previous level which posed a threat to the economic viability and sustainability of 
crop production. 
Fan et al. (1998) estimated Total Factor Productivity (TFP) for agriculture at 
state-level using Tomqvist-Theil index for the period 1970-1994. The study found 
that total factor productivity for India grew at an average annual rate of 0.69 per cent 
between 1970 and 1995. While total factor productivity improved rapidly in the 
seventies at 1.44 per cent per annum, it grew faster in the 1980s (1.99 per cent per 
annum). Since 1990 however total factor productivity growth in Indian agriculture 
declined by 0.59 per cent per annum. The study reported state-level estimates- for 
whole period 1970 to 1994, the states with TFP growth rate in the range 0-1 per cent 
per annum were Andhra Pradesh, Kamataka, Uttar Pradesh, Himachal Pradesh and 
Kerala; with TFP grovv^ h rate greater than one are Punjab, Bihar, Orissa, 
Maharashtra, West Bengal and J&K. The states with negative TFP growth were 
Haryana, Madhya Pradesh, Gujarat, Assam and Rajasthan. 
In examining the critical issue of long-term productivity and sustainability of 
irrigated agriculture in the Punjab regions of Indian and Pakistan Murgai et al. (2001) 
found that India experienced much higher and more rapid growth of yields for food 
crops. Most of India's higher growth however was attributed to rapid growth of 
inputs. The study also raised serious concerns about the long-term sustainability of 
intensive irrigated Green Revolution systems due to resource degradation and 
stagnation of cereal output in recent years. Kumar and Mittal (2006) showed concern 
about the sustainability of crop productivity. Agriculture in recent years, experienced 
diminishing returns to input-use and a significant proportion of the gross cropped area 
had faced stagnation or negative growth in ITP. The problems of waterlogging and 
soil salinity developed sooner or later in many irrigation project areas due to over-
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irrigation and deep percolation and seepage losses in the absence of a suitable 
drainage system. Due to the degradation problems, growth in TFP did not make 
headway across a substantial area of the country. 
Kumar et al. (1998) considered sustainability of the Rice Wheat Cropping 
System (RWCS) in the IndiO-Gangetic Plains (IGF) critical for the country's public 
distribution system and food security. According to them production system was 
under due to stagnating or declining crop productivity, and adversely impacting 
sustainability. The found yield growth was more input based. The use of modem 
inputs (for example, adoption of high-yielding varieties, irrigation, chemical 
fertilisers, pesticides, etc) in IGP had already been achieved. The organic sources of 
nutrients, like organic manure and legumes area, were rapidly declining in the RWCS. 
Further scope of increasing yield of rice and wheat from modem inputs and area 
exjDansion seemed remote. 
According to Kumar et al. (2004) the TFP index of the crop sector in IGP rose 
by 1.2 per cent annually during 1981-1997. It was the highest in the LGP (3.1 per 
cent) followed by the TGP (1.4 per cent), UGP (0.9 per cent) and lowest in the MGP 
(0.4 per cent) respectively. Productivity alone contributed one-third to the total output 
growth in the IGP, however the performance of TFP was more impressive during the 
1980s than in 1990s. The sustainability issue of the crop sector in IGP is fast 
emerging being more serious in the MGP. The ecological problems have cropped-up 
in a large number of districts in the IGP as a result of depletion/pollution of 
groundwater resources, build-up of soil salinity and waterlogging, nutrient mining, 
micronutrient deficiencies, deteriorating water quality, formation of subsoil 
compaction, and increased pest build-up. At the farm level, long-term changes in the 
biophysical environment have manifested in terms of declining TFP growth. Dev, 
(2009) identified many policy challenges for Indian agriculture like improving 
productivity and moving towards high-value agriculture and promoting rural non-
farm sector by maintaining food security for reducing poverty and hunger. Deficiency 
in agricultural and rural infrastructure is the biggest problem for agricultural 
development. India's large numbers of farmers and poor can benefit if there are right 
policies and effective implementation. 
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Research Gap: 
The vast amount of literature available on Indian agriculture showed that 
although there were various studies on sustainability of Indian agriculture. They were 
mostly restricted to certain states or specific crops. There was hence a need to carry 
out a study on sustainability of agriculture which would look at the issue across all 
statss and for all crop groups. The present study is an attempt to fill this gap. 
Moreover, an attempt has been made to establish an association between agriculture 
productivity and poverty reduction for the country as a whole. 
Raising the Questions: 
The study looks at Indian agriculture in the backdrop of changing structure of 
Indian economy after the initiation of economic reform programme. While the 
economic reforms lead to unprecedented economic growth, questions were raised on 
the inclusiveness of this growth process, where by some sections in the society and 
sorae sectors in the economy were left behind. Consequently, reduction in poverty 
reduction was not as expected, instead there was a fall in the rate of poverty reduction 
compared to earlier periods. Moreover performance of agricultural sector was 
disappointing which was reflected in the slow growth of this sector and growing 
number of suicides by farmers as a result of indebtedness. Following questions have 
be(m addressed in the present study; how Indian agriculture performed during the 
reform period? What kind of the crisis was Indian agriculture facing? Was Indian 
agriculture sustainable? Was the post reform economic growth inclusive in terms of 
poverty reduction? And was there any relationship between agricultural sustainability 
and poverty reduction in India? 
Rationale of the Study: 
India achieved unprecedented growth of 7-9 per cent annually in the past 
several years. While it had some of the world's richest billionaires it also had millions 
and millions of people still living in poverty, especially in rural areas. India however 
had a huge poverty problem with a third of the world's poor living in India. To 
aggravate the situation average income in the richest states of India was five times the 
average in the poorer states. The resulting growing economic inequality had many 
social and political implications. Productive employment and human development 
were necessary to achieve economic and social empowerment of the poor. This 
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requires rapid broad based labour intensive growth. India's recent refomis, unlike 
China's were not directed at agriculture. Today there is a renewed policy focus on 
agriculture in India, because many believe that the full poverty reduction potential of 
agriculture in India has yet to be tapped. Despite impressive growth and poverty 
reduction in the 1990s, the picture of overall welfare gains was compromised by the 
existing income inequalities. The World Development Report (2008) on agriculture, 
and food crisis of 2007-08 pushed issues of agriculture growth and food production to 
the top of development agenda. The Millennium Development Goals (MDGs) will not 
be achieved without improvement in the growth and productivity of agriculture as 
majority of the poor were still dependent on this sector. Indian agriculture is facing 
the challenges of falling productivity, climate change, rising input costs resulting in 
fall of profits, increasing number of farmers suicides (256913). Generally the growth 
in the agriculture sector remained less than the overall growth in the economy 
throughout the planning period. The situation in ninth and tenth plans was however 
even worse, with agricultural sector registering a growth rate of mere 2.8 per cent per 
annum (at 1999-2000 prices). Since agriculture in India even today supports more 
than half a billion people by providing employment to 52 per cent of the workforce, 
urgent measures are required to arrest the decelerating trend. 
Objectives of the Study: 
On the basis of issues raised the study has following objectives 
y To study the performance of Indian agriculture during the reform period; 
> To examine the crisis faced by India agriculture; 
> To measure the sustainability of Indian agriculture; 
> To ascertain whether post-reform growth process had been inclusive in terms 
of poverty reduction; 
> To empirically study the relationship between agricultural productivity and 
poverty reduction in India. 
Sources of Data: 
The study is based on secondary sources of data collected from different 
official sources of the government of India. The various sources included are 
publications and official websites of GOI, National sample Survey Organization 
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(NSSO), official website www.mospi.gov.in. RBI Handbooks on Indian Economy, 
Publications and reports of Directorate of Economics & Statistics, Ministry of 
Agriculture. Handbook of Statistics on the Indian Economy, National Bank For 
Agriculture And Rural Development (NABARD), The Annual Economic Surveys on 
Indian Economy, Central Statistical Organization (CSO), National Accounts 
Statistics, National Crime Record Bureau (NCBR), National Bureau of Soil Survey & 
Land Use Planning, (NBSS&LUP) Nagpur, India Council of Agricultural Research 
(ICAR), Planning Commission official website www.planningcommission.nic,in^and 
www.indiastat.com^ 
Sustainability of Indian Agriculture was measured using state level data input 
use and outputs, collected under the comprehensive scheme for studying cost of 
cultivation of principal crops by the Directorate of Economics and Statistics, 
Ministry of Agriculture. The missing year data were predicted using the interpolation 
based on the trends available in the data. The output and inputs used in the study 
were in quantities to avoid the anomalies in price information. This was also in 
accordance with the non-parametric (Data Envelop Analysis) DAE approach. In fact 
one of the important advantages of non-parametric DEA approach is that price 
information is not needed. 
In order to establish an empirical relationship between productivity and 
poverty, the study used 2004-05 estimates of poverty and yield. Poverty was 
measured in terms of (Head Count Ratio), i.e., proportion of population living below 
poverty line. While yield was taken as Tonnes per Hectare of Rice district v/ise. The 
poverty estimates were calculated from the unit level data of National Sample Survey 
Organization's Consumer Expenditure Survey held in 2004-05. The yield is taken 
from the data published by Directorate of Economics and Statistics government of 
India. The year 2004-05 was a normal Agricultural year while 2009-10 was a drought 
year that is why this study is based on a distant year even when we had more recent 
data available. The study also uses percentage of SC/ST population, level of literacy 
in the country both were taken from NSSO's Employment Unemployment Survey for 
the year 2004-05. 
Period of the Study and Limitations 
In order to empirically measure the sustainability of Indian agriculture the 
time period selected was 1996-1997 to 2009-2010. The logic here was to restrict the 
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study to time period after the signing of the agreement of World Trade Organization 
(WTO) in 1995. Since economic reforms programme initiated in 1991 had no direct 
impact on agriculture but the signing of WTO directly influenced agriculture though 
with a time lag involving of coming into force of various agreements signed. 
Therefore was assumed that post WTO period was uniform in terms of policy 
followed. For empirically establishing an association between agricultural 
sustainability and poverty reduction year 2004-05 was selected. As it was a normal 
th 
agricultural year and poverty estimates were also available for this year from 60 
round of NSSO survey. Year 2010 was not chosen because it was a drought year. 
As the analysis involved the study on sustainability of Indian agriculture and 
included many crops which involved lot of data entry and evaluation therefore time 
period selected for the study is comparatively shorter. For analysing sustainability of 
wheat Uttar Pradesh an important Wheat producing state could not be included 
because of missing data on inputs used and output produced. For studying the 
relationship between productivity and poverty reduction, the study is based on a 
single year cross section data set. 
The study deals with the post-reform period starting from 1991 mainly up to 
the year 2010. To make comparisons between the two time periods i.e., pre-reform 
and post reform periods, the decade of 1980s was however considered as pre - reform 
time period. 
Organization of the thesis 
The thesis comprises of seven chapters. A brief outline of the chapters is as 
follows: 
Chapter one is an introduction of the study. It includes review of literature of 
studies pertinent to the topic of the thesis, and research gaps. The chapter also gives 
the rationale of study, the limitations and time period of the study, and the objectives 
of the study. 
The second Chapter deals with the concept of sustainable agriculture and 
various methods used for measuring agricultural sustainability, the chapter explains 
the concepts of technical progress, productivity growth, efficiency, the concept of 
total factor productivity (TFP) and various methods used for measuring (TFP), which 
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broadly include (i) parametric approach, (ii) accounting approach and the (iii) Non-
parametric approach. The chapter also deals with the methods used in present study. 
Chapter three deals with various aspects of Indian agriculture during the 
reform period giving a detailed account of the process of structural adjustment and its 
influence on agriculture, it deals with growth performance of agriculture in terms of 
contribution to GDP and crop wise growth performance in Indian agriculture. The 
chapter also assesses capital formation, irrigation potential generated, fertilizer 
consumption and agricultural credit during the reform period. The process of 
divsjrsification and sources of growth in Indian agriculture have also been examined. 
Chapter four deals with the crisis faced by Indian agriculture and give a 
detailed account of various types of issues and challenges in Indian agriculture, viz, 
population and employment burden on agriculture, declining size of holdings, farmer 
suicides, farmer indebtedness. The chapter also gives a detailed account of various 
types of ecological crisis faced by Indian agriculture like degradation of resources i.e., 
depletion and degradation of land and water resources. Issues in irrigation and 
vulnerability of Indian agriculture to climate change were also examined. 
Chapter five mainly deals with the measurement of sustainability of various 
crop groups cultivated in India. It also looks at productivity and sustainability of 
Indian agriculture. 
Chapter six deals with the issues of poverty and sustainable agriculture 
development in India the concepts of poverty; poverty trends in India are discussed. 
Moreover an assessment of distribution of poor in India across various states and 
sections of the society, various poverty alleviation strategies during different five year 
plans was also done. The concept of pro-poor and inclusive growth is also explained 
finally the chapter explains relationship between agricultural sustainability and 
poverty reduction. An attempt was also made to explain the relationship between 
agricultural sustainability and poverty reduction by using an empirical analysis of the 
relationship between agricultural productivity and poverty reduction. 
Chapter seven is a summary of the findings of the study. It also gives some 
suggestions on the basis of the findings of the study for improving the linkages 
between sustainable agriculture and poverty reduction. 
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Chapter - 2 
CONCEPTUAL FRAMEWORK AND 
METHODOLOGY 
2.1: Conceptual Background 
The productivity growth in agriculture is both a necessary and sufficient 
condition for the development of the sector as well as the economy. It is a necessary 
condition in the sense that it enables agriculture to avoid getting trapped in Ricardo's 
la\^ ' of diminishing returns to which the sector is more prone. On the other hand it is a 
sufficient condition because it increases production at reduced unit cost/prices in real 
tenns (Sakia, 2009). The term "productivity", however, is often misused in the 
literature; it is used as synonymous to "labour productivity" in case of manufacturing 
sector, while used as synonymous to "yield productivity" in the case of agriculture. 
But, the consideration of yield alone as a measure of productivity provides misleading 
indication of the degree of productivity improvement in agriculture (Coelli, 1996). 
Productivity growth in agriculture has remained a serious concern for intense 
research over the last five decades. Solow (1957) was the first to propose a growth 
accounting framework, which attributes the growth in TFP to that part of growth in 
output, which cannot be explained by growth in factor inputs like land, labour and 
capital. Development economists and agricultural economists have computed 
productivity and have examined productivity growth over time and differences 
among countries and regions. Productivity growth is essential to meet the food 
demands arising out of steady population and economic growth. TFP is an important 
measure to evaluate the performance of any production system and sustainability of 
the growth process (Kumar et al, 2008). 
2.1,1: Technical Progress 
Technical progress has two components: technical change and improvement in 
technical progress. The former represents improvements in best production practices, 
while the latter occurs when actual production practices move closer to the existing 
best practice. Substantial scope exists for raising TFP by enhancing the technical 
efficiency. Yanrui (1995) had demonstrated that technical efficiency in the state 
industry, rural industry and agriculture in post-reform China was 50 to 60 per cent 
between 1985 and 1991. As pointed out by Lewis (1978) productivity is the 'engine 
of growth' in the long-run. Technological advancement has been a major contributing 
factor to economic growth. Since publication of the pioneering works of Schultz 
(1953), Solow (1957), and Griliches (1964), voluminous literature dealing with the 
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measurement and analysis of productivity at different levels of aggregation has 
appeared. 
Methods of production change over time and it is important to be able capture 
the: effects of such changes on output. Capturing such effects can ideally be done 
within the production function framework. Starting with a simple production 
relationship in which output depends on capital input K, and labour L, the production 
function can be expressed as: 
Q=f(K,L) (1) 
Where Q (the output) depends on how much of K and L is used. If the levels of K and 
L are increased / reduced, then it is expected that Q will also correspondingly 
increase/decrease. However, Q can also increase by using the same level of K and L. 
Th:s is possible if a superior technology is used in the production process. Output 
growth however can also be attributed to factors other than growth with the 
conventionally defined inputs. When this is the case, then technical progress takes 
place. In terms of the production relations, such a change represents a shift in the 
production frontier and can be defined as: 
Q=A(t)f(K,L) (2) 
Where A (t) represents all the influences that go into determining Q besides K and L. 
Changes in A overtime represent technical progress. It is important to note that 
technical change may influence output in two distinct ways. First, technical change 
may influence output by affecting not a single input but all the inputs. This would be a 
case of neutral technical progress or disembodied technical progress. Equation (1) 
above is a case of neutral technical progress. The second case is where technical 
change affects output by augmenting either capital (capital-augmenting technical 
progress) or labour (labour-augmenting technical progress). These two cases are 
commonly referred to as disembodied technical progress and can be represented as: 
Q=f[A(t)K,L] (3) 
and 
Q=f[K,A(t)L] (4) 
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Equation (3) represents the capital-augmenting technical progress while equation (4) 
is zi case of labour-augmenting technical progress. In all the three cases represented by 
equations (2)-(4), the empirical question is how to measure A (t). 
2.1.2: Productivity Growth 
The concept of technical progress is closely related to productivity growth. In 
fact, productivity growth has been shown to be a major source of growth of aggregate 
output (Solow, 1957) and of agricultural output (Hayami and Ruttan, 1985). The latter 
ha\e shown that agricultural output can grow in two main ways: an increase in use of 
resources of land, labour, capital and intermediate inputs or through advances in 
techniques of production through which greater output is achieved through a constant 
or declining resource base. The latter, also referred to as productivity, occurs without 
a ciDrresponding change in output, occasioning a rise in the ratio of total outputs to 
inputs. Seen in this way, productivity can be defined simply as a measure of the 
inc]"ease in output that is not accounted for by the growth of production inputs. Under 
certain assumptions of efficiency, productivity growth and technical change are 
synonymous (Grosskopf, 1993). 
Conventionally, productivity is measured by an index of output divided by 
inputs. Two measures of productivity are frequently used: the partial factor 
proiJuctivity (PFP) and total factor productivity (TFP). Partial productivity measures 
the contribution of one factor (say labour or capital) to output growth keeping the 
oth(;r factors constant. As such we have the concepts of labour productivity, capital 
productivity, which estimate the efficiency of resource use. PFP is simply the ratio of 
output and any one of the inputs, typically labour or land. In notation form this can be 
expressed as: 
PFP =Y/Xi (5) 
Where Y is output and X is input I, although commonly used, the partial productivity 
measure does not truly reflect whether productivity growth is because of more use of 
inputs or improvement in the efficiency of their use or technology improvement. 
Furlher, it also ignores time, secondary products, inputs other than land, labour and 
capital and externalities, all of which should be included in a sustainability measure 
(Bamell et al, 1995). Therefore the interest shifts to the Total Factor Productivity 
(TFP). Any growth in output that is not explained by some index of input growth is 
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attributed to changes in technology or more broadly Total Factor Productivity. TFP 
measures the net growth of output per unit of total inputs. As such, its level is 
det(jrmined by how efficiently and intensely the inputs are utilized in production. 
Thus, TFP growth is a catch-all measure that captures changes in efficiency in 
addition to pure technical change in the terms of shifts in the production function. 
TFP is regarded as a more accurate productivity measure than partial productivity 
measure. 
2.1.3: Technical Efficiency 
The concept of technical efficiency entails a comparison between observed 
and optimal values of output and inputs of a production unit (Sadoulet and Janvry, 
1995). This comparison takes the form of the ratio of observed to maximum potential 
out]3ut obtainable from the given input, or the ratio of the minimum potential to 
observed input required to produce the given output, or some combination of the two. 
These two give rise to the concepts of technical and allocative efficiency. A 
productive entity is technically inefficient when, given its use of inputs, it is not 
producing the maximum output possible (output distance), or given its output, it is 
using more inputs than is necessary. Similarly, a production unit is allocatively 
inelTicient when it is not using the combination of inputs that would minimise the cost 
of producing a given level of output (Sadoulet and Janvry, 1995). 
Efficiency and productivity are closely related. Changes in productivity are 
due to differences in production technology, differences in the efficiency of the 
production process, and differences in the environment in which production takes 
place (Grosskopf, 1993). Productive efficiency is therefore an important determinant 
of piroductivity and should be incorporated in productivity analyses. 
2.1.4: Total Factor Productivity 
Index of Total Factor Productivity measures the growth of net output per 
unit of total factor input. In the context of the methodology of growth accounting, 
which has been extensively used and refined by Denison (1967, 1985), total 
factor producfivity growth is also termed as the residual factor because it 
represents that part of the growth of net output that is not accounted for by the 
gro'kVth of basic factor inputs such as land, labour and capital. Jn the producfion 
function framework, total factor productivity growth indicates technical progress 
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which represents shifts in the production function over time. Thus, apart from 
improvements in techniques of production, advancement in knowledge and greater 
efficiency of the production system, betterment in the management practices, 
improvement in the quahty of inputs, and increase in the degree of utilisation of 
resources are also included in the concept of technical progress defined in the 
production function framework. Basically, this is the concept of autonomous 
disembodied neutral technical progress as defined by Hicks (1967) and Harrod 
(1973). It is defined simply as the ability of the economy to obtain greater output 
from the given combination of inputs over a period of time (Dholakia 1993). 
As already indicated, most analyses of agricultural productivity have utilised 
the TFP concept. Because of its superiority over other measures of productivity, TFP 
is examined in some detail in this sub-section. Grosskopf (1993) outlines the basic 
procedure for deriving the TFP index. Considering two time periods t and t+1, 
corresponding outputs and inputs denoted by y' and y'^' and x' and x'^', the production 
transformation model St, for period t can be expressed as: 
S' = {(x', y'): x' can produce y'} (6) 
Similarly for S'^' 
S'^' - {(x'^', y'+l): x'^' can produce y'^'} (7) 
The set S describes all the feasible input-output pairs at a given point in time. 
In a similar manner, technology can also be described with a production function in 
p(2riod t as 
Y' = max{y":(x',y'')£S'} (8) 
and in period t+1 
y" '=maxr ' '^ ' : (x '^ ' ,y ' '" ' )SS*"'} (9) 
Assuming neutral disembodied technology in the Hicksian sense (that is 
technology independent of input) the production functions in the two periods can be 
denoted by: 
Y' = A (t)/(x') 
Y'"'=A(t+l)/(x'"') (10) 
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v\'here A is a technology shift parameter. 
Based on equation (10), total factor productivity (TFP) can be defined for the 
t^ vo periods as: 
TFP (t) = y' I fix') = A (t) 
TFP (t+1) = y'^'//(x'^') = A (t+1) (11) 
The total factor productivity growth can then be defined as the change in total 
factor productivity between period t and t+1, that is: 
TFP(t+l)/TFP(t) = A(t+l)/A(t) (12) 
It needs to be noted here that technical change and productivity growth are 
synonymous in the special case when production is technically efficient (Grosskopf, 
1993). 
2,1.5: Measuring Total Factor Productivity 
Three approaches for the measurement of Total Factor Productivity are the 
rrost representative: (i) The parametric approach, (ii) The accounting approach and 
the (iii) Non-parametric approach. 
1:; The Parametric approaches 
The concept of efficiency as earlier defined relates to how inputs are 
effectively used to produce a given output. Maximum efficiency is achieved when the 
most efficient production function is used and when the marginal value products of 
each factor on the production function is equal to its price. Efficiency, whether 
technical, allocative, or economic can be measured using a number of approaches 
which essentially involve the measurement of the frontier production function 
(Sladoulet and Janvry, 1995). These are: 
(i) Engineering approaches 
This approach involves assembling data from experimental fields and 
estimating the best production available and the production function currently in use. 
Tlie production function to be estimated could take the form: 
Q = f(x,Zf,Zp) (13) 
Where x represents factors used in production (land, fertilizer, seeds, insecticides, 
etc.), Zf are the variables that characterize the particular farm's environment and Zp 
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are dummies which earmark the use of best practices (use of quality seeds, soil 
conservation, weed control, etc.). Two sets of estimates are then obtained from 
equation (13) above. The first is the yield estimate specific to the firm fj (when Zp is 
S(;t to actual practice) and fa (where Zp is set to actual practice values). The farmer-
SjDecific efficiency measure is then the difference between the two measures. The 
farmer-specific efficiency measure can then be regressed econometrically against a set 
of exogenous variables that characterize the farmer's circumstances. This approach 
has been used in a number of studies, the best example being that by Herdt and 
Mandac, 1981 in Philippines. In Kenya, the approach is mainly used in agricultural 
research stations and increasingly on on-farm research. Its resuhs usually form the 
basis of input use recommendations by agricultural research institutions. 
This approach has a number of advantages that make it appealing in the 
assessment of efficiency in agriculture (Sadoulet and Janvry, 1995): (i) The approach 
is; simple and straightforward. Its results are also very easy to interpret, (ii) The data 
Kjquired for this analysis is directly generated from the experiments, and are likely to 
be more accurate than data collected by other means, (iii) The approach generates a 
good indicator of efficiency that incorporates and reflects on technical changes 
associated with different methods of production, technologies, etc. 
(ii) Use of average production functions 
This is a particularly useful method of measuring differences in technical and 
aHocative efficiencies between different categories of farms (e.g. small and large), 
different regions, and over time. The approach involves the estimation of a production 
function with farm, regional or time dummies included in the function. The dummies 
in the functions are meant to capture allocative and technical efficiency differentials. 
\otopoulos and Lau (1973) provide a good example of this approach for estimating 
efficiency. In their analysis, the two authors specify and estimate a Cobb-Douglas 
production and profit functions of the form: 
Q = ax"z^ (14) 
and 
7r = a*z^*P'""V'^* (15) 
Where x is labour used in production with corresponding wage w, z is a fixed factor, q 
is output with corresponding price q, and K is profit. The other variables, namely a 
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and (3 and a are parameters. Based on these, Yotopoulos and Lau (1973) formulated 
and estimated the model below using time series data: 
Ln7:=lna* +81 Di+£*'tDt+a* In w + (1-a*) In p + £(3*m In Zm-wx/71 
= :>.,D,+^sDs (16) 
•where Di, Ds, and Dt are dummies for large farms, small farms and time. 
The relevant estimation procedure here is the Zellner seemingly unrelated 
regression method. This approach requires data on the inputs used, prices, and profits 
disaggregated by type of farm or region. The obvious advantage of this approach is 
that it accounts for differences in efficiency between different categories of producers 
or regions. As already indicated, there are marked differences in terms of resource use 
and style of production between large and small scale. There are at the same time 
significant regional differences in agricultural potentiality and efficiency. The main 
weakness of the approach has to do with the use of the production functions in 
estimation of efficiency. The first issue is which between the Cobb-Douglas and the 
CES (or indeed any other form) is the most appropriate functional form of the 
production function. The second issue has to do with the assumptions made in each 
case. The Cobb-Douglas production function restricts the elasticity of substitution to 
unity while the CES production function imposes constancy of elasticity of 
substitution. These are not particularly realistic assumptions in the context of 
agricultural production. 
(iii) Stochastic frontier analysis 
The use of econometric techniques in estimation of efficiency has increased 
considerably in recent times. This has mainly taken the form of estimating a frontier 
production function. Econometric approaches developed by Aigner et al, (1977) are 
among the first to use non-stochastic frontier methods of estimation. Since then, there 
have been several attempts to use the technique. These attempts vary according to the 
type of data used (cross-section or panel), the type of variables (quantities only, or 
quantities and prices) and the number of equations in the model, 
(a) Cross-sectional designs 
These are by far the most widely used techniques in the estimation of 
productive efficiency. The process involves the specification and estimation of a 
production function of the form: 
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Y, = f(Xi,P)exp{v, + u,) (17) 
where P is a vector of technology parameter, x are the inputs used and i=l... .1 indexes 
producers. The model specifies two random disturbance terms v, and Uj. The random 
disturbance term Vj is intended to capture the effects of the stochastic noise. It is 
assumed to be independently distributed with a mean equal to zero and standard 
deviation equal to "^ v The disturbance term Uj captures technical inefficiency and is 
assumed to be independent of Vj. Lovell (1993) shows that the technical efficiency 
(TE) can be expressed as a reciprocal of the Dubreau-Farrel output oriented technical 
efficiency. This can be written as: 
TEi = -—-^^^—- = exp{iii} (18) 
Estimation of technical efficiency was first accomplished by Aigner et al. 
(1977), Battese and Corra (1977). These studies provide estimates of the average 
technical efficiency over all the observations. The data used was cross-sectional in 
nature. To estimate the equations, a number of assumptions are necessary. First, it can 
be assumed that Vj =0 and then estimate a deterministic production frontier. The 
maximum likelihood method (MLE) can then be used as an estimation procedure in 
this case. The second assumption will be to assume that VJT^ O and estimate a stochastic 
production frontier. MLE can also be used in this particular case. 
It should be noted that the models above are single-equation models and 
would require the use of single equation techniques. However, it is also possible to 
specify and estimate multiple equation models. This is usually more appropriate in 
order to go around the weaknesses of single equations. By assuming profit 
maximization behaviour, this approach can be used to yield consistent and efficient 
estimates of economic efficiency. The approach essentially involves the estimation of 
a production frontier and the first order conditions for profit maximization. Starting 
from a typical production relationship of the form (Sadoulet and Janvry, 1995): 
q*=f(x) (19) 
where q* is the maximum output a firm/producer could reach by using the inputs in a 
technically efficient manner. If the producer is not technically efficient, the predicted 
level of output with the observed level of inputs will be: 
q =f(x) e", u < 0 (20) 
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where e" is the producer-specific technical efficiency parameter. If the firm is 
maximally efficient, u=0. If the producer is technically inefficient, u<0 and q<q*. In 
th(; collection of data, measurement errors are in most cases unavoidable and the 
observed level of q will therefore depend both on the technical error term u, and v 
which captures noise. 
q=f(x)e""\E(v)=0 (21) 
If we then assume that producers are profit maximizers, then both the output and input 
levels are endogenous. This has the implication that both of these functions must be 
estimated simultaneously. According to Sadoulet and Janvry (1995), the system of 
equafion to be estimated is: 
Lnq= a + i:r=ii5i Lnx,411^1 Sf=iy,ylnxy+iz + v 
Ci= Pi+l]l^ yij\nxj+wji=\ , m (22) 
where Cj is the share of the factor i in total revenue, calculated as pi x/pq. This model 
can be estimated using the maximum likelihood approach. 
Cross-sectional analyses of efficiency by their very nature provide a snapshot 
of the situation at only one particular point in time. The use of such a technique is 
associated with a number of advantages: (i) It is possible to include many variables in 
the analysis as the data is obtained fi^om a large number of subjects (in this case 
farmer), (ii) The technique also allows for collection of data on attitudes and 
behaviours that may have a bearing on efficiency, (iii) The technique also allows for 
the analysis of dispersed subjects, in this case farmers, in different regions or of 
different sizes. 
Cross-sectional techniques of efficiency analysis however have a number of 
disadvantages: (i) Cross-sectional data are typically more difficuh to collect and are 
associated with increased chances of error, (ii) The techniques are typically more 
expensive as they cover more subjects and areas, (iii) Cross-sectional techniques 
cannot measure changes, particularly technological changes, which are key 
determinants of efficiency, (iv) The approach is static and time bound. 
(b) Panel data designs 
Panel designs collect repeated measurements from the same people or subjects 
o\er time. Panel data can also be used in estimation of frontier production functions. 
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Using this kind of data, Schmidt and Sickles (1984) specified and estimated a 
production frontier model in the form: 
Y„ = f(xit,P)exp{vi,+u,} (23) 
where t=l, T represents the different time periods, Vjt is the noise time which 
varies over producers and time, and Uj is technical inefficiency. Technical efficiency 
will vary only over producers and not over time. The variation is as a result of the fact 
that each producer is observed more than once. Both the GLS and the maximum 
likelihood method can be used to estimate equation (23) above under certain specific 
assumptions. The GLS method assumes that Ui are uncorrelated while MLE will 
require distributional and independence assumptions. Examples of studies that have 
used panel data to analyse efficiency in agriculture include Dawson and Lingard 
(1991), Battese and Coelli (1998). 
The most important advantage of using panel data is that it may lead to better 
efficiency estimates as each producer is observed more than once over a period of 
time. The other advantage of using panel data models is that they are more capable of 
capturing the complexity of human behaviour as compared to cross-sectional or time 
series data models. They can reveal individual level changes and can show how 
relationships emerge. The approach is however associated with a number of 
disadvantages mainly in the collection of data. First, it is usually difficult to obtain 
initial samples of the subject. Second, once the samples have been found, it is difficult 
and costly to keep the same subjects over time. Thirdly, repeated measures being 
taken over the same subject may influence the subject's behaviour and therefore not 
yield reliable results. 
2: Growth Accounting Approach (GAA) 
Solow (1957) was the first to propose a growth accounting framework and 
then Denison (1967 and 1985) refined the approach. In this approach, TFP is 
measured as a residual factor, which attributes to that part of growth in the output that 
is not accounted for by the growth in the basic factor inputs. This approach 
approximates the technological change by the computation of factor productivity 
indices, mainly the rate of change of total factor productivity indices (Christensen, 
1975). The TFP index is measured as the ratio of the index of net output and the index 
of total factor inputs. The index of total factor inputs is derived as weighted average 
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of indices of labour inputs, capital inputs and land inputs with relative income shares 
of tlie three factors as respective weights. The key feature of the GAA is separation of 
change in production on account of changes in the quantities of factors of production 
from residual influences, which include technological progress, learning by doing, etc. 
Basically there are three main indices used in the GAA: (i) Kendrick Index (KI), (ii) 
Solow Index (SI), and (iii) Translog Index (TLI). 
The Solow residual is defined as [gy - a x gj^ — (1 — a) x gi], where gy is 
the gro-vs^ h rate of output, ^^ is the growth rate of capital, gi is the growth rate of 
labour and a and (1- a) stand for share of capital and labour respectively. The Solow 
residual accurately measures TFP growth if (i) the production function is neoclassical, 
(ii) there is perfect competition in factor markets, and (iii) the growth rates of the 
inputs are measured accurately. 
The Divisia-Tomqvist index or translog index of TFP is commonly used for 
computing the total output, total input, and TFP indices can be specified as-
Total Output index: TOljTOk^^ = T^j{Qjt/Qjt-x)^^>'^^''-^~^^'^ (24) 
Total Input index: TUjTIk_^= ni{XjXi^^^)^^^t+^it-i)"^ (25) 
Here, Rj^ is the share of y'^ '^  output in total output, 
Qit is output of the y'^ '' commodity. 
Sit is share of the i'^^ input in total input cost, and 
A'it is quantity of the i^^ input. 
For the productivity measurement over a long period of time, chaining indexes 
for successive time periods is preferable. With chain linking, an index is calculated 
for two successive periods, t and t-1, over the whole period 0 to T (sample from time 
t=() to t=T) and the separate indexes are then muhiplied together: 
T0I(t) = T0T(l).T0I(2) TOI(t-l) (26) 
TII(t) = TII(l).TII(2) Tll(t-l) (27) 
Finally, the TFP index is computed as 
TFPt = TOljTllt (28) 
Flowever, Kendrick index and Solow index suffer from some limitations. In 
contrary, the Translog index is superior to both Kendrick and Solow indices because 
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Translog index numbers are symmetric in data of different time periods and also 
satisfy the factor reversal test approximately. It is based on Translog Production 
Function characterized by constant returns to scale. It allows for variable elasticity of 
substitution and does not require the assumption of Hicks-neutrality. 
3: Non-parametric approach. 
The piece-wise linear convex hull approach to estimate frontier was 
proposed by Farrell (1957) but the application of this methodology increased only 
after the term Data Envelopment Analysis was coined by Charnes et al (1978). Data 
Envelopment Analysis (DEA) is a non-parametric method of frontier estimation that 
meikes use of linear programming. The approach constructs a "piece-wise surface (or 
frontier) over the data" (Coelli et al, 2005) such that the constructed frontier envelops 
all given data points, that is, all observed data points lie on or below the production 
frontier. The benchmark technology is hence constructed from among the observed 
input-output bundles of various production entities. "Efficiency measures arc then 
calculated relative to this surface" (Coelli et al, 2005). 
Compared to the other methods, the approach has four major advantages (Fare 
et at., 1994 b): First, since h is calculated from distance functions, it only requires 
data on quantities and thus less data demanding than the Tornqvist-Theil index, 
this is a distinct advantage, because in general, agricultural input price data are 
seldom available and such prices could be distorted due to government intervention. 
Second, it allows for inefficient performance and does not presume an underlying 
functional form of the production technology. Third, no assumption regarding the 
optimising behaviour of the producer is necessary. And fourth, since it is a non-
parametric index, it does not require econometric estimation. The chosen type of 
index number then allows decomposition of changes in productivity into technical 
progress and efficiency changes. However, the disadvantage of DEA is that it does 
not account for noise (all noise is grouped into inefficiency) and the usual 
econometric tests of hypotheses and significance cannot be carried out. 
DEA uses Distance Functions that allow us to describe a multi-input, multi-
output production technology without any specification of a behavioural objective 
(such as cost-minimization or profit-maximization). The concept of distance function 
is closely associated with production frontiers. Distance functions can be output-
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oriented or input-oriented. An output distance function considers the maximum 
proportional expansion of ttie output vector corresponding to a given input vector. It 
measures the distance of a firm from its production frontier- how close a particular 
level of output is to the maximum attainable level of output that could be obtained 
from the same level of inputs if production is technically efficient. Fare et al, (1994) 
define an output distance function at time t as 
Distance function is defined as the inverse of the maximum proportional increase in 
the output vector y', given the set of inputs x' and production technology St. The 
distance so computed is equivalent to the reciprocal of Farrell's (1957) measure of 
technical efficiency. The superscript t associated with D refers to which period's 
production frontier is used as reference technology. The calculation of distance 
functions and how they can be used to give insights about efficiency change and 
techinical change is illustrated diagrammatically in Figure 2.1. 
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Figure 2.1: Production possibility set for period t and t+1 
source: Chowdhary, 2012 
In Figure 1, production possibility sets are depicted for period's t and t+1. 
Firm B is lying on the frontier in both the time periods, implying it is fully technically 
efficient. Firm A lies inside the production frontier. For firm A, the distance from the 
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production point in time period t to the frontier in time period t, that is, D'O (xt,yt) is 
given by OAt/OBt. This ratio is less than one implying the firm is inefficient. In case 
of firm B, the distance from its production point to the frontier shall be equal to one as 
it lies on the frontier. Firm A's distance of its production point from the frontier in 
time period t+1, D'^ 'o(xt+i, yt+i), is given by OAt+i/ OBt+i. The comparison of these 
two distance functions tells about the performance of firm A on efficiency front. If 
firm A has become more efficient in fime period t+1 than it was in time period t, then 
its production point in t+1 would be closer to the same period fronfier than in the 
preceding period. In other words, the distance computed fi-om D'"^ 'o (xt+i,yt+i) would 
be greater than DVxt,yt). 
The above distances are calculated from same period's production frontier. 
However, the distances can also be computed using some other period's production 
frontier / technology. For example, for firm A, distance of its production point in time 
period t can be calculated with respect to frontier of time period t+1. This distance, 
D'^'O (xt,yt) is given by OAt/OBt+i. Similarly, the distance of firm A's production 
point in time period t+1 can be computed using time period t's frontier as reference 
technology. This distance, DVxt+i,yt+i), is given by OAt+i/OBt. A comparison of 
these mixed-period distance Sanctions can tell us about whether or not technical 
change has taken place. If what is produced in time period t+1 could not have been 
produced in time period t, then the distance D'o(xt+i,yt+i) would be greater than one. 
Similarly, if the distance computed of period t's production point from period t+l's 
frontier exceeds that from period t's frontier, that is D'* o(xt,yt) > D'o(xt,yt), then h 
implies an outward shift of production frontier in time period t+1. 
Malmquist TFP Index 
The index is constructed from distance functions, which make it easier to 
calculate and isolate changes in efficiency. The Malmquist TFP index was first 
introduced by Caves et al, (1982). They defined the TFP index using Malmquist 
input and output distance functions, and thus the resulting index came to be known as 
the Malmquist TFP index. 
To demonstrate the Malmquist Index, Grosskopf (1993) assumes for each 
period t =1, ...T, the existence of a production technology S' model that transforms 
inputs x' into outputs y'. It assumes further that S' is sufficiently regular to define 
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meaningful output distance functions. The distance with respect to two different time 
periods are: 
Do(x^ +Sy^ + )^ + inf{e:(x^+\y^+^ / 9) £ 5^ (30) 
And 
^o'\^\y^) + mf{e:(x^y/Q) z S^+^ (31) 
The first distance function in equation (30) measures the maximum proportionate 
change in outputs required to make (x'"^ ', y'"^ ') feasible in relation to the technology at 
the previous period t. Similarly, equation (31) measures the maximum proportional 
change in output required to make (x', y') feasible in relation to the technology at t+1. 
Based on these, an output based Malmquist productivity can be defined as: 
M^=DUx*+^y^+l)/Dto(xV) (32) 
MS+I= \)'^\x'^\y'^^)l Dt(xV) (33) 
The Malmquist index can then, according to Fare, Grosskopf, Lindgren 
and Roos (1989), be arrived at by taking the geometric mean of the two-output based 
indices in equation (32) and (33) as: 
M^(x'+\ yt+i, x'y)= pDoCx .y )Do X y ) 
Equation 27 can be also re-written as: 
M /yt+1 .,t+i t t)--Do (X .y ) r Do(x ,y ) DoCx,y)n^  .^ .^^  Mo(x ,y ,x,y) j^^ ^^ yj^  Lot+i^ t^+iy+i) Dt+i^ t^,yt)J' (^ i^ 
Based on equation (30), the efficiency change (EC) and the technical change (TC) can 
be expressed as: 
D^(xt,yt) Efficiency change = . ' — (36) 
Technical change = [ ( - V ; ^ ) ( | | ^ ) j ^ (37) 
Hence the Malmqtiist productivity index is simply the product of the change in 
relative efficiency that occurred between period's t and t+1, and the change in 
technology that occurred between period's t and t+1. A value of Malmquist TFP 
index equal to one implies there has been no change in total factor productivity across 
the two time periods, greater than one implies an improvement in TFP and a value 
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less than one is interpreted as a regress in TFP. A similar interpretation applies to the 
two components as well. 
2.2: Methods used in the study 
Based on the availability of data, suitable tools were applied for analysing the 
data and getting the results to derive logical conclusion. Statistical tools such as, 
Coefficient of Variation, Annual Growth Rate and Compound Annual Growth Rate 
(CAGR) have been used. 
India Average Annual Growth Rates of Area, Production and Yield of 
Principal Crops were measured in percentage terms. All India Annual Growth Rate of 
Fertilizer Consumption, Compound Growth Rates of Production and Productivity of 
Principle crops in India from 1980-81 to 2009-10 were also measured. 
2.2.1: Compound Annual Growth Rate (CAGR) 
In order to study the year-wise growth in the variables percentage growth rates 
and compound annual growth rates (CAGR) have been calculated. It is a simple 
measure to find out the year-wise increase and decrease in the variables under study. 
The compound armual growth rate is a number that represents a steady level of growth 
from the initial value to an ending value as it determines the average of year to year 
growth rate for time series data. The percentage compound annual growth rate in a 
variable has been calculated by firstly regressing the natural logarithm of the variable 
on time which is called the semi-log model is used in the following form: 
Y,-Yo(I+r)' 
Taking natural log of the above equation, we have 
LnYt = LnYo+tLn(l+r) 
Puttmg Ln Yt = Y , Ln YQ = a and Ln (1+r) = bt then the above equation can 
be v/ritten as: 
Y* = a + bt 
Where, Y is the variable in question 
t is time variable 
a is intercept 
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r is compound rate of growth 
Compound growth rate (r) can be computed by estimating the above equation as: 
r={antilog(b)-l}*100 
2.2.2; Coefficient of Variation 
For calculating Coefficient of Variation the following formula was used 
CV = -*100 
Where, a is the Standard Deviation 
H is the mean of the variable 
2.2.3: The Malmquist Total Factor Productivity (TFP) index 
TFP is an index that relates changes in all outputs to changes in all inputs. As 
proposed by Lynam and Herdt (1989), a non-negative trend in TFP over the period of 
interest implies sustainability. The present study is based on Non-parametric approach 
and uses Malmquist productivity index for measuring the TFP of Indian agriculture in 
order to establish the sustainability of agriculture. The index is constructed from 
distance functions, which make it easier to calculate and isolate changes in efficiency. 
The Malmquist TFP index was first introduced by Caves, Christensen and Diewert 
(1982). They defined the TFP index using Malmquist input and output distance 
functions, and thus the resulting index came to be known as the Malmquist TFP 
index. 
To demonstrate the Malmquist Index, Grosskopf (1993) assumes for each 
period t =1, ...T, the existence of a production technology S' model that transforms 
inputs x' into outputs y'. It assumes further that S' is sufficiently regular to define 
meaningful output distance functions. The distance with respect to two different time 
periods are: 
D^(x'+\y*+i) + inf{e:(xf+\y^+^ / 0) £ 5^ (30)*' 
and 
D^+HxSy') + inf{0:(x^y^ / 9) E S'^^ (31) 
' * Equation Numbers Used are Same as in Conceptual Background for the sake of convenience 
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The first distance function in equation (30) measures the maximum proportionate 
change in outputs required to make (x'" '^, y'"^ ') feasible in relation to the technology at 
the previous period t. Similarly, equation (31) measures the maximum proportional 
change in output required to make (x', y^ ) feasible in relation to the technology at t+1. 
Based on these, an output based Malmquist productivity can be defined as: 
M^Dto(x'^' ,y'^'yD^o(x\/) (32)* 
MS+^=D^-^Hx^^\y'^^)/D^(xV) (33)* 
The Malmquist index can then, according to Fare, Grosskopf, Lindgren and Roos 
(1989), be arrived at by taking the geometric mean of the two-output based indices in 
equation (32) and (33) as: 
Equation 27 can be also re-written as: 
M.fx^^^ v^+^ x^ v^)= ° '• '^  M °^  '^  ' Do(x-y)-|- /orx* MQIX ,y ,x,yj t^^ ^^ ^^ ^ lot+i^ t^+i^ yt+i) Dt+i(xt,yt)-l' ^^^^ 
Based on equation (30), the efficiency change (EC) and the technical change (TC) can 
be expressed as: 
D (^xt,yt) Efficiency change = t ' — (36) 
Technical change = [ ( j ^ ^ i ^ ) ( | | g l ) ] i (37)* 
Hence the Malmquist productivity index is simply the product of the change in 
relative efficiency that occurred between period's t and t+1, and the change in 
techjiology that occurred between period's t and t+1. A value of Malmquist TFP 
index equal to one implies there has been no change in total factor productivity across 
the two time periods, greater than one implies an improvement in TFP and a value 
less than one is interpreted as a regress in TFP. A similar interpretation applies to the 
two components as well. 
2.2.4: (OLS) Ordinary Least Squares Regression Model 
The study fiirther for measuring the relationship between agricultural 
productivity and poverty reduction uses (OLS) ordinary least squares regression 
model. The effect of agricultural productivity on rural poverty has been measured by 
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regressing rural poverty on agricultural productivity, assuming linear relationship 
between these two, and then carrying out statistical significance test on the regression 
coefficient of agricultural productivity. Thus, we use the linear regression equation 
Y = a + pZ + 5X + u 
Where; Y = rural poverty level (incidence of rural poverty), Z = agricultural 
productivity, P = regression coefficient. X = control variables, 8= regression 
coefi'icient and u = random disturbance term. 
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3.1: Introduction: 
The Five Year Plans pre reform period laid stress on self-sufficiency and self-
reliance in food grains production. Concerted efforts in this direction resulted in 
substantial increase in agricultural production and productivity. This is clear from the 
fact that from a level of about 52 million tonnes in 1951-52, food grains production 
rose to above 244.78 million tonnes in 2010-11 (GOI, 2011a). Since early 1990s 
however liberalization and globalization became core elements of India's 
development strategy which had indirect policy implications and impact on Indian 
agriculture. As part of economic reforms agricultural markets were freed, external 
trade in agricultural commodities was liberalized and industry was de-protected to 
create more competition thereby reducing input prices and making terms of trade 
favourable to agriculture (Singh, 1995). These measures were expected to create a 
potentially more profitable agriculture, which would be able to bear the economic 
costs of technological modernization and expansion (Singh, 1995). 
The agricultural growth however, started declining with the adoption of 
economic reforms. The situation worsened in the post WTO (World Trade 
Organization) period. The growth of agriculture came down from 3.62 in 1990-91 to 
1.97 by 2004-05 and the share of agriculture in the gross domestic product registered 
a steady decline from 36.4 per cent in 1982-83 to 18.5 per cent in 2006-07 (Chand et 
al, 2007). Moreover, Productivity gains from the Green Revolution technology 
readied a platue in many regions, causing per capita food grains production to 
decline, which had serious implications for food and nutritional security, poverty 
alle^iation, rural development, farm incomes and rural-urban equity. One of the 
important strategy challenges for faster, sustainable and more inclusive growth (9.0-
9.5% growth rate) requires a significant acceleration in growth (4.0 to 4.5% growth 
rates) in agriculture (GOI, 201 lb). 
It was argued by the proponents of liberalisation that freeing agricultural 
markets and liberalising external trade in agricultural commodities would provide 
price incentives leading to enhanced investment and output in that sector; while 
broader trade liberalisation would shift inter sectoral terms of trade in favour of 
agriculture. A decade and a half later, the hoUowness of these claims stood exposed 
(Pillai, 2007 and Patnaik, 2005). This policy opfion however did not become viable 
rather it worsened further. The poor performance of agriculture had become a serious 
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matter of concern and this led to initiation of debates about the causes of agrarian 
crisis among researchers and policy makers in the country. An attempt is made in this 
chapter to examine the trend in agricultural growth and factors underlying slowdown 
in agriculture and explore ways and means to accelerate it. Against this backdrop, this 
chapttir reviews the status and performance of agriculture during the last three decades 
and also presents what could be the way forward, given the objectives of accelerated 
growth, inclusiveness and reducing poverty and hunger. The study of this period 
assumes special significance since it follows the introduction of economic reforms in 
India in 1991 which brought about fundamental changes in macro-economic and trade 
policies completely altering the entire agricultural policy framework which had 
prevailed before 1990's (Bhalla & Singh, 2010). 
3.2: Structural Adjustment and Indian Agricultural 
In 1991, faced with a balance of payments crisis, India embarked on an 
economic reform programme in line with the structural adjustment and stabilization 
policies initiated by the IMF and World Bank. The economic reforms however did not 
include any specific package specifically designed for agriculture. It was viewed that 
freeing agricultural markets and liberalising external trade in agricultural 
commodities would provide price incentives leading to enhanced investment and 
output in that sector, while broader trade liberalisation would shift intersectoral 
terms of trade in favour of agriculture (Balakrishnan, 2000) But by mid-1990s 
when the World Trade Organization (WTO) was in place, there did unfold many 
policy reforms directly addressed to agriculture. 
Table 3.1 lists some of the important policy changes and measures of 
economic reform relating to Indian agriculture. International trade in agriculture had 
been liberalized, beginning in 1997; all Indian product lines had been placed under the 
Generalized System of Preferences (GSP). By 2000, all agricultural products were 
removed from quantitative restrictions (QRs) and brought under the tariff system. 
Canalization of trade in agricultural commodities through state trading agencies was 
almost removed and most of the products brought under Open General Licensing 
(OGL). The average tariffs on agricultural products, which stood at over 100 per cent 
in 1990, were brought down to 30 per cent by 1997 and targeted to come down 
further. 
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Table 3.1: Important Measures 
Agriculture 
of Economic Liberalization in Indian 
Area of Liberalization Policy Changes and Measures of Implementation 
External Trade Sector a. 
b. 
In tune with the WTO regime, since 1997 all Indian product lines 
placed in GSP. 
In 1998, QRs for 470 agricultural products dismantled. In 1999, 
further 1400 agricultural products brought under OGL and 
canalization of external trade in agriculture almost reversed. 
Average tariffs on agricultural imports reduced from 100 per cent in 
1990 to 30 per cent in 1997. 
Though India is in principle against Minimum Common Access, 
but actually already importing 2 per cent of its food requirements. 
Internal Market 
Liberalization 
1, Seeds 
2, Fertilizers 
3, Power 
4, Irrigation 
5,Institutional Credit 
6,Agricuhural Marketing 
a. Since 1991, 100 per cent foreign equity allowed in seed industry. 
b. More liberalized imports of seeds. 
a. Gradual reduction of fertilizer subsidies since 1991. 
a. Since 1997, power sector reforms were introduced at the behest of 
the World Bank in states such as Andhra Pradesh and power 
charges increased. 
b. Power sector opened to the private sector. 
a. Water rates increased in some states. 
b. Participatory water management was sought to be introduced 
through water users' associations (WUAs). 
c. States such as Andhra Pradesh made new large irrigation projects 
conditional on 'stakeholder' contribution to part of investment. 
a. Khursro Committee and Narasimham Committee (1992) 
undermining the importance of targeted priority sector landing by 
commercial banks. 
b. The objectives of regional rural banks' (RRBs) priority to lending 
to weaker sections in rural areas diluted since 1997. 
a. Changes in the provisions of the Essential Commodities Act. 
b. Relaxation of restrictions on the inter-state movement of farm 
produce. 
c. Model Agricultural Market Act. 
d. Encouragement of contract farming. 
e. Agricultural commodity forward markets. 
Fiscal Reforms a. Fiscal reforms with an emphasis on tax reduction and public 
expenditure turned to reducing fiscal deficit as priority (grave 
implications for public investment in agriculture and rural 
infrastructure). 
Source: Radhakrishna (2008) 
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As a part of economic reforms agricultural markets were freed, external trade 
in agricultural commodities was liberalized and industry was de-protected to create 
more competition thereby reducing input prices and making terms of trade 
favourable to agriculture. These measures were expected to create a potentially more 
profitable agriculture, which would be able to bear the economic costs of 
technological modernization and expansion (Singh, 1995). The terms of trade between 
Indian agriculture and industry however worked against agriculture through the mid-
1980s but turned in favour of agriculture since the early 1990s (Landes and Gulati, 
2003). 
But despite these changes in the macroeconomic policy frame-work and trade 
liberialisation, the agricultural sector in India neither experienced any significant 
gro\\th subsequent to the initiation of economic reforms in 1991 nor did it derive the 
expected benefits from trade liberalisation. As a matter of fact, when compared with 
the immediate pre-liberalisation period (1980-83 to 1990-93), agricultural growth in 
India recorded a visible deceleration during the post-liberalisation period (1990-93 to 
2003-06) (Ballah and Singh, 2009). Although the reforms improved terms of trade in 
favour of agriculture but growth in agricultural sector had fallen short of targets and 
was well below that of non-agricultural sectors. Further the gap between rural and 
urban incomes had widened. Productivity gains from the Green Revolution 
techjiology reached a platue in many regions, causing per capita food grains 
production to decline, which had serious implications for food and nutritional 
security, poverty alleviation, rural development, farm incomes and rural-urban 
equity (Sharma, 2011). Another significant development in the post reform period was 
the (commercial introduction of genetically modified cotton seed varieties in 2002 by 
the muhinational corporation, Monsanto. 
The removal of (QRs) under WTO led to progressive removal of the insulation 
of the domestic agricultural prices from the global market prices, making peasantry 
vulnerable to world market price fluctuations. Further there was an actual secular 
downtrend in the agricultural commodity prices in the world market from 1995 
on\^'ards. This had its impact on the Indian producers (Patnaik, 2007). One problem 
with trade was that volatility in domestic agricultural prices would increase with 
globalization. Several studies showed that volatility in global prices was higher than 
domestic commodity prices (Nayyar and Sen, 1994; Chand and Jha, 2001). In a closed 
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economy, lower output is normally accompanied by some price increase. With 
liberalization, we had a situation of lower production with lower prices. This pattern 
reflected the effect of the growing integration of Indian agriculture with world 
markets, resulting from trade liberalisation. There was a need for extreme vigilance so 
as to he able to take timely measures, within the existing tariff bindings to arrest 
heavy import of certain commodities (Rao, 2005). 
Domestically the structural adjustment programme (SAP) initiated in year 
1991 had wide ranging implications for Indian agriculture. The fiscal reforms as a part 
of wider economic reforms programme led to upward thrust in the input prices for the 
peasantry. 'The single minded pursuit of fiscal reforms had much greater effect on the 
agricultural input support system and institutions than even the provision of 
Agreement on Agriculture (AOA) of WTO" (Reddy and Mishra, 2009). In terms of 
fiscal ]3olicies, the reduced spending of central and state governments was the most 
significant feature in the 1990s. Due to tax reforms, the tax/GDP ratio declined at 
central level. Central transfers to state governments also declined. The Green 
Revolution of 1960s was a turnaround moment for Indian agriculture. 
This new form of agriculture was however strongly backed by the state. 
Where by state vigorously helped farmers to adopt new agriculture technology by 
makirig various inputs easily available as the new practice was input based and was 
totally different from conventional practices which were based on domestic or owned 
inputs. The state subsidised seeds (The National Seed Corporation was established in 
1963), fertilizers, electricity provided rural infrastructure in the form of irrigation 
canals and roads. Credit was made available to farmers on priority bases this was 
possible through bank nationalization of 1969. A network of Agricultural Universities 
was set up under Indian Council of Agricultural Research, to promote R&D in 
agriculture. 
One of the most important factors responsible for the success of Green 
Revolution was increase in institutional credit to agriculture since bank 
nationalization in 1969. As a fall out of 1991 policies, bank credit to agriculture 
started to dry up. The Narasimham Committee on Financial Reforms (1992) 
recommended the dilution of priority sector lending, including lending to the 
agricultural sector by the commercial banks. Though priority lending to agriculture 
was not removed, the insistence on adherence to commercial performance placed a 
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severe constraint on bank credit to agriculture, with disastrous consequences. Instead 
of an expansion in rural bank branches, there was actually closure of such branches, 
which declined from 34,867 in 1990 to 32,386 in 2003 (Rao, 2004). The Regional 
Rural lianks (RRBs), which were meant for lending specifically to 'weaker sections', 
were opened to all on commercial principles, with upward revision of interest rates 
(Rao, 2004). With the result the agricultural sector has increasingly turned to money 
lenders and traders for loans, where the interest rates were exorbitant. The charge 
varied from 36 per cent to 60 per cent. 
Fertilizers are another important input. Subsidy on fertilizers had been 
considerably reduced post 1991. Fertilizer subsidy, which amounted to 3.2 per cent of 
GDP and 6 per cent of the Union revenue expenditure in 1990-1, was reduced to 2.5 
per cent and 5 per cent, respectively by 1997-8 (Acharya, 2004). It was further 
reduced to 0.69 per cent of GDP by 2003-4 (Sen and Bhatia, 2004). With the result 
the cost of fertilizers increased. Reforms in power sector resulted in increase in the 
cost of power for the peasantry substantially at the same time petroleum prices 
increased significantly thus adding fuel to fire. As part of irrigation reforms many 
states revised the water rates upwards with the objective of recovering operation and 
maint(mance costs. Some states like Andhra Pradesh had announced a ban on 
investment in new major irrigation projects, unless the 'stakeholders' also contributed 
to part of the investment. The irrigation reforms included introduction of participatory 
water management through Water Users' Associations (WUAs), which did not have 
much impact on the efficiency of utilization of irrigation water resources. The 
Steering Committee report on agriculture for 11th Plan (GOI, 2007b) identified the 
possible reasons for deceleration in agriculture since mid-1990s. According to the 
report, the major sources of agricultural growth are: public and private investment in 
agriculture and rural infrastructure including irrigation, technological change, 
diversification of agriculture and fertilizers. It is evident that there has been a 
significant decline in the allocation of public outlay on agriculture as a per cent of 
total public outlay during the post-reforms period compared to what it was in pre-
refonns period (Desai and Namboodiri, 1997). 
3.3 Share of Agriculture in India's Gross Domestic Product 
The agriculture sector in India underwent significant structural changes; its 
share in GDP decreased from 35.69 per cent in 1980-81 to 14.01 per cent in 2011-12 
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indicating a shift fi"om the traditional agrarian economy towards an economy 
dominated by services (Fig 3.1). This decrease in contribution of agriculture to GDP 
was not accompanied by a matching reduction in the share of agriculture in 
employment. About 52% of the total workforce was still employed by the farm sector 
which makes more than half of the Indian population dependant on agriculture for 
sustenance (NSSO, 2010). 
Fig 3,1: Sectoral Composition of GDP 
100.00 
90.00 
80.00 
70.00 
^ 60.00 
s 
t 50.00 f 
40.00 £ 
30.00 
20.00 
10.00 
0.00 
a. 
^ <b^  ^ c^ 
^' 
^ oX' cS> S> 
9^ ^^ c^'^ c ^ < ^ < 
\^ \^ \^ V \' \' \' \' <p 
O^  (§> \ ^ 
,Ci^  ^O^ ^O^ C^i^  C^P „C5^  
-^ -^ 'V 'V 
Years 
Agriculture : Industry Services 
Source: Handbook of Statistics on the Indian Econonn-, RBI (2011-12). 
The declining share of agricuhure to GDP, continuing high pressure of 
population on agriculture and increasing fragmentation of land holdings has led to 
decreasing availability of cuhivated land area per household. In such circumstances, 
agriculture sector would hardly be in a position to create additional employment 
opportunities to sustain the livelihood of rural households. Thus there is a need for 
creation of additional employment opportunities in non-farm and manufacturing 
sectors, especially, in agro-based rural industries which have area specific 
comparative advantage in terms of resources endowment and development 
possibilities (SIA, 2011-12). This would require suitable skill development of the 
people so as to gainfully employ them in non-farm activities. This alone would be 
able to make agriculture viable in a sustainable manner. In addition, by creating more 
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employment in non-farm sector and absorbing some of the surplus labour in 
agriculture, this will contribute to achieving our objective of inclusive growth (SIA, 
2011-12). 
3.4: Growth Performance of Agriculture 
The growth performance of agriculture sector had fluctuated in different five 
year plans (Fig 3.2) with an impressive 5,8 per cent growth rate during the sixth plan 
(1980-85). The agriculture sector however saw a downturn towards the beginning of 
early nineties with a negative growth rate of 2 per cent during the annual plan of 
1991-92. With an improved performance it witnessed a growth rate of 4.8 per cent 
during the Eighth plan period (1992-97). But a lower rate of growth (2.5 per cent) 
during the Ninth plan period (1997-2002) which fell further to 2.4 per cent during the 
Tenth plan period (2002-07). Growth rate of agriculture and allied sectors bounced 
back during the eleventh plan 3.3 per cent ahhough less than the targeted growth rate 
of 4 per cent. Agricultural growth during 1990-93 to 2003-06 reflects the impact of 
economic reforms on agricuhural performance (Bhalla and Singh, 2009). The most 
important feature of this period was that agricultural growth decelerated sharply at all 
India level and in all regions. 
Fig 3.2: Growth Rate - GDP (overall) and GDP (Agriculture & Allied Sectors) 
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With the output growth decelerating to 1.74% pa during 1990-93 to 2003-06 
compared with a growth rate of 3.37% pa during 1980-83 to 1990-93 at all-India 
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level The main reason for the deceleration of gro\vth during the post reform period 
was a visible deceleration in investment in irrigation and other rural infrastructure 
(Bhalla and Singh, 2009). This crippling growth rate of 2.4 per cent in agriculture as 
against a robust annual average overall growth rate of 7.6 per cent for the economy 
during the tenth plan period was clearly a cause for concern. The increasing 
divergence between the growth trends of the total economy and that of agriculture and 
allied sectors suggests an under performance by agriculture (Fig 3.3). Agricultural 
GDP growth has accelerated to an average 3.9 per cent during 2005-06 to 2010-11. 
The Eleventh five year Plan had sought to reverse the deceleration of agricultural 
growth which occurred in the Ninth Plan and continued into the Tenth Plan. It had 
some success as food grain production touched a new peak of 250.42 million tonnes 
in 2011-12 and average annual growth rate during the Eleventh Plan was 3.3 per cent 
which is much better than last two plans though less than targeted 4 per cent growth 
rate (SAl, 2011-12). Unlike the overall economic growth pattern, agricultural 
performance in India has been quite volatile the coefficient of variation during 1991 
to 2011 was 140.66 compared to 134.48 during 1980-1990. This was quite high 
compared to CV observed in the overall GDP growth of the country which stood at 
38.8 during 1980 to 1990 and 31.5 during 1991 to 2011 indicating high and increasing 
volatility which was a real challenge in the wake of climate change. 
Fig 3.3: Comparative Performance of Growth of overall GDP and Agricultural 
GDP 1980-81 to 2011-2012 
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3.5: Crop Specific Growth 
Acreage and yield were the sources of growth in the production of agricultural 
crops. Given the obvious limitations in expansion of agricultural land, long-term 
growth primarily depends on improvement in yields. An analysis of trends in indices 
of area, production, and yield indices of different crops during the period 1980-81 to 
2009-10 is given in (Table 3.2). 
Rice and Wheat: 
During the decade of 1980s, although growth in area under rice was marginal 
at 0.41 per cent only, however, growth in production and yield was above 3 per cent. 
During 2000-01 to 2009-10 the situation changed, whereas growth in area was 
negative at -0.02 per cent, the growth in production and yield also declined at 1.59 per 
cent and 1.61 per cent respectively in comparison to what was achieved during the 
preceding decade. In case of wheat, during 1980s growth in area was marginal at 0.45 
per cent but growth in production and yield was above 3 per cent. During 2000-01 to 
2011-12, although growth in area under wheat was 1.20 per cent, better than the 
previous decade, growth in production and yield was 1.90 per cent and 0.69 per cent 
res]Dectively. Clearly reflecting that yield levels have plateaued for these crops and 
theire is need for renewed research efforts to boost production and productivity (SAI, 
2011-12). 
Coarse cereals: 
Area under coarse cereals displayed a negative growth during all the three 
periods reflecting either shift to other crops or relatively dry areas remaining fallow. 
The growth in production and yield which was 0.35 per cent and 1.71 per cent 
respectively in the 1980s underwent marginal changes during the decade of 1990's 
witti production becoming worse at -0.01 per cent and yield increasing marginally at 
2.14 per cent. But the figures have improved significantly to 2.39 per cent and 3.18 
per cent for production and yield respectively in the 2000-01 to 2009-10 periods. This 
increase was primarily driven by rise in production and yield of Maize and Bajra. It 
also reflects growing popularity of coarse cereals as nutri food (GOI, 2012). 
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Table 3.2: All India Average Annual Growth Rates of Area, Production and 
Yield of Principal Crops (Per cent) 
CFIOPS/CROP 
GFIOUPS 
RICE 
WHEAT 
MAIZE 
COARSE 
CEREALS 
GRAM 
TUR 
TOTAL PULSES 
TOTAL 
FOODGRAINS 
GROUNDNUT 
R & M 
SOYABEAN 
NINE OILSEEDS 
SUNFLOWER 
SUGARCANE 
COTTON 
BAJRA 
JOWAR 
JUTE & MISTA 
MASUAR 
1980-81 to 1989-90 
A 
0.41 
0.45 
-0.17 
-1.33 
-1.42 
2.31 
-0.10 
-0.23 
1.64 
1.95 
17.11 
2.44 
25.62 
1.46 
-1.26 
-1.05 
-1.00 
-2.83 
1.99 
P 
3.61 
3.58 
1.91 
0.35 
-0.79 
2.86 
1.49 
2.73 
3.76 
7.29 
18.06 
5.45 
20.90 
2.71 
2.80 
0.02 
0.28 
0.14 
5.49 
Y 
3.19 
3.11 
2.10 
1.71 
0.64 
0.54 
1.59 
2.97 
2.08 
5.25 
0.62 
2.95 
-3.48 
1.23 
4.10 
1.07 
1.29 
3.10 
3.43 
1990-91 to 1999-00 
A 
0.67 
1.72 
0.94 
-2.11 
1.26 
-0.65 
-0.60 
-0.08 
-2.30 
0.72 
0.72 
0.17 
-2.97 
1.67 
2.71 
-1.46 
-3.54 
0.71 
2.33 
P 
2.02 
3.57 
3.29 
-0,01 
2.96 
0.95 
0.67 
2.09 
-1.24 
0.78 
0.78 
2.25 
-3.19 
2.73 
2.30 
0.95 
-3.07 
1.79 
2.44 
Y 
1.34 
1.82 
2.26 
2.14 
1.69 
1.60 
1.27 
2.17 
1.08 
0.05 
0.05 
2.07 
-0.02 
1.05 
-0.41 
2.45 
0.48 
1.12 
0.09 
2000-01 to 2009-10 
A 
-0.02 
1.20 
2.93 
-0.76 
4.31 
0.16 
1.16 
0.29 
-0.96 
3.34 
3.34 
2.45 
4.31 
0.73 
2.03 
-0.43 
-3.11 
-1.65 
-0.31 
P 
1.59 
1.90 
5.29 
2.39 
5.98 
1.62 
2.71 
1.90 
0.77 
5.70 
5.70 
5.14 
6.10 
1.21 
13.61 
1.69 
-0.32 
0.14 
0.04 
Y 
1.61 
0.69 
2.28 
3.18 
1.60 
1.48 
1.53 
1.60 
1.75 
2.28 
2.28 
2.62 
1.75 
0.47 
11.34 
2.13 
2.91 
1.80 
0.40 
Source; Directorate of Economics & Statistics, Ministry of Agriculture 
Note A.- Area, P: production, Y: Yield 
Pulses: 
During the 1980s there was negative growth in area of total pulses and growth 
in production and yield was 1.49 per cent and 1.59 per cent respectively. During the 
period 2000-01 to 2009-10, the indices of area, production and yield of pulses grew 
by 1,16 per cent, 2.71 per cent, and 1.53 per cent respectively. Gram and Tur were the 
majcr contributors to total production of pulses in the country. The growth in indices 
of area and production during 2000-01 to 2009-10 was mainly on account of Gram, it 
recorded a growth of 5.98 per cent in production during this period. 
58 
Oilseeds; 
The indices of yield and area under oilseeds showed improvement in annual 
growth during the years 2000-01 to 2009-10 compared to the decade of 1980s. 
Soyabean recorded a high rate of growth in production in both the periods, driven 
primarily by expansion in area under cultivation. While Rapeseed and Mustard and 
Sunflower recorded a high growth rate during the last decade, the biggest increase in 
the growth rates of production and yield during the last decade was in cotton. 
Coitton: 
Cotton has experienced significant changes with the introduction of Bt. 
Cotton. Bt cotton cultivation increased yields in most areas and at the same time 
reduced pesticide sprays. The combined cost savings from reduced pesticide use and 
increased yields thus increased profits for farmers (IFPRI, 2008). 
3.6;: Capital Formation 
The share of gross capital formation (GCF) of agriculture and allied sectors in 
total GC'F consistently decreased from early eighties when it was 18 to 20 per cent to 
5 to 6 per cent during the year 2007-08 (Fig 3.4). 
Fig 3.4: Share of Public, Private and Total GCF in Agriculture and Allied 
Sectors to Total GCF 
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Both the pubHc as well as private GCF followed a similar trend. Though 
private GCF showed fluctuations, increasing during some of the years, Public GCF 
regularly decreased throughout the entire period. There was a significant decline in 
the allocation of public outlay on agricuhure as a per cent of total public outlay during 
the post-reforms period compared to that in pre-reforms period (Desai and 
Namboodiri, 1997). This decrease indicated that the non-agriculture sectors received 
higher investment as compared to agriculture and allied sector over the plan periods 
resulting in growth disparities. Though this was in line with the overall falling share 
of agriculture in the overall GDP, and also conformed to the development process 
obs(jrved elsewhere in the developing world, yet keeping in view the high population 
pressure on agriculture for their sustenance, there was need for substantial increase in 
investment in agriculture (SAI, 2011-12). 
The GCF in agricuhure and allied sector as percentage of agricultural GDP 
followed a declining trend during eighties and early post reform period. GCF 
however, increased to 20.1 per cent in 2010-11 from 13.5 per cent in 2004-05 at 2004-
05 prices (GOI, 2012). Thus, as a percentage of agricultural GDP, the GCF in 
agriculture has more than doubled during the last decade. Yet, the agriculture GDP 
groAvth did not accelerate commensurately, though in Eleventh Five Year Plan it 
showed improvement over the growth rates achieved in the Ninth and Tenth Five 
Year Plans. 
Plan wise public expenditure on agriculture, irrigation and flood control as per 
cent of total public expenditure from sixth plan to Eleventh Plan is given in table 3.3. 
It is observed that the share of public expenditure on agriculture and allied sectors 
declined from about 6 per cent in 6th Plan to about 4.5 per cent in lO"' plan. Irrigation, 
which is a leading input for agricultural growth, expenditure also witnessed a 
declining trend (10% in Sixth plan to about 8% in Tenth plan). The share of public 
sector expenditure under rural development in total expenditure increased from 6.4 
per cent in the Sixth plan to 9.2 per cent in the Tenth plan. The expenditure on food 
and fertilizer subsidies has also increased significantly from 6.7 per cent in 
Seventh plan to about 17.1 percent in Eleventh plan. During the 11th Plan there 
was 124% increase in public sector resources allocated for agriculture and allied 
activities, from Tenth Plan realization level of Rs.60,702 crore, to Rs. 1,36,381 crore 
(at 2006-07 prices) by the Centre, States and UTs with share of Centre being 50,924 
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crore (GOT, 2011/ Rashtriya Krishi Vikas Yojana, in the form of 100% grant-in-aid, 
was launched in the ll'*^ Five-Year Plan with a projected allocation of Rs. 25,000 
crore over and above the other on-going programmes to incentivize the States to make 
higher investment in agriculture. The RKVY, which provides sufficient flexibility to 
the States to take into account local needs, has helped in increasing allocation to 
agricultural sector. Since public participation is highly essential for successful 
implementation of agricultural development programmes, people's involvement in the 
dev(;lopment endeavours will help in promoting the bottom up approach of planning 
process and also help in faster diffusion of the technologies and best practices 
among farmers, community based actions and participation of disadvantaged 
sections of the society in developmental process. 
Table 3.2: Profile of Public Expenditure (% to Total Public Expenditure) on 
Agriculture, Irrigation and Flood Control and Rural Development since 
Sixth Five Year Plan 
Agriculture & allied sector 
Rural development 
Irrigation & flood control 
Agriculture, irrigation & 
flood control and rural 
development 
Agriculture research & 
education (% of total agri. 
& allied sector) 
Food & fertilizer subsidy 
(% of total expenditure) 
6'" Plan 
6.1 
6.4 
10.0 
23.9 
9.6 
7.7 
y'Tlan 
5.8 
7.0 
7.6 
22.0 
6.7 
11.0 
Syrian 
5.1 
8.3 
6.5 
20.9 
5.2 
10.5 
p'Tlan 
4.5 
6.9 
7.7 
19.9 
10.4 
11.8 
10'" Plan 
4.5 
9.2 
8.1 
23.0 
12.0 
16.3 
11'"Plan 
4.4 
9.0 
7.2 
21.8 
15.9 
17.1 
Source: Sharma (2011) 
Two main reasons for reduced share of public sector expenditure under 
agriculture and allied activities one increased and larger public expenditure on rural 
dev(3lopment schemes like the Mahatma Gandhi National Rural Employment 
Gua,rantee Act (MNREGA), other rural development and poverty alleviation 
programmes, and two, increased and larger spending on food and fertilizer subsidy 
(Sharma, 2011). It is interesting to note that public expenditure on agriculture research 
and education as proportion of total expenditure on agriculture and allied sectors, 
which declined during 7th and 8th plans, increased significantly during the subsequent 
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plan periods. However, public spending on agriculture research, education, and 
extension is about 0.6-0.7 per cent of agricultural GDP (Chand, et. al, 2011), which is 
much lower than the international norm of 2 per cent. These would require a big jump 
in allocation of budget for the agriculture and allied sectors both at the central and 
Stats government levels in total public spending. The public expenditure for 
technology-led agricultural growth must be prioritized in favour of agricultural 
research and education including extension; irrigation and flood control; soil and 
water conservation; rural infrastructure, rural financial institutions, and rural 
development and poverty alleviation programmes for creating community assets that 
directly contribute to agricuhural growth. 
3.7: Irrigation 
Availability of sufficient amount of water is essential for the success of 
agriculture. In the Indian countryside, no single factor makes more of a difference 
betv/een prosperity and despair than water. Areas with good and controlled water 
supplies are verdant and productive; those without it are barren or subject to the 
vagaries of the monsoons. Irrigation systems have transformed the landscape, 
extending cultivation into more areas, with higher intensity and yields (Gulati et al, 
200;j). The Government of India has taken up augmentation of irrigation potential 
through public funding and is assisting farmers to create potential on their own farms. 
Substantial irrigation potential has been created through major and medium irrigation 
schemes (Kumbhar, 2011). There is no doubt that the overall size, quality, and 
efficiency of investment are always the key drivers of growth in any sector. In case of 
public investments in agriculture, as defined in the National Accounts Statistics, more 
than 80 per cent is accounted for major and medium irrigation schemes. Even in the 
case of private investments in agriculture, almost half is accounted for by irrigation 
(minor, primarily through groundwater, but also now increasingly drip, etc.). So 
irrigation remains the most dominant component in the overall investment in 
agriculture. Without proper use of water, it is difficult to get good returns on better 
high yielding seeds and higher doses of fertilizers (SIA, 2011-12). 
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Fig. 3.5: Changes in Net Sown Area, Gross Sown Area, Net Irrigated Area and 
Gross Irrigated Area (Million Hectares) 
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Net irrigated area has increased from around 38 million hectares in 1980-81 to 
over 63 million hectares by 2008-09 (about 45 per cent of NSA). Gross irrigated area 
increased at faster rate from about 49 million hectares to 88.4 million hectares due to 
increased intensity of cropping on irrigated lands (Fig.3.5). The development of 
tube-well irrigation, supported by investment in electrification and credit provision, 
has been the main driving force behind irrigation expansion in the country, 
particularly in the northwest (Sharma, 2011). As a result of this, the share of tube 
wells in net irrigated area increased from less than 3 per cent in early 1960s to 41.8 
per cent in TE 2008-09 On the other hand, surface irrigation (canals plus tanks) 
which accounted for about 58 per cent of NIA in the TE 1953-54 was now estimated 
to contribute less than 30 per cent. The share of tanks declined very significantly from 
16.5 per cent to 3.2 per cent during the same period (Sharma, 2011). 
In spite of large investments and increase in area under irrigation, the 
performance of many irrigation systems was significantly below potential due to 
inadequate design, use of inappropriate technology, inappropriate government 
policies., and poor management practices. The water use efficiency in India was 
estimated to be about 38-40 per cent for canal irrigation and about 60 per cent for 
ground water irrigation Agriculture, being the major water user, its share in the total 
demand was bound to decrease due to competing demands from other sectors 
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(Sharma, 2011). Therefore, improving water use efficiency is of great significance. It 
ii estimated that with 10 per cent increase in the present level of water use efficiency 
in irrigation projects, an additional 14 million hectares area can be brought under 
irrigation from the existing irrigation capacities which would involve a very moderate 
investment as compared to the investment that would be required for creating 
equivalent potential through new schemes (GOI, 2007b). It is, therefore, important to 
ensure active participation of farmers in irrigation management and that would 
improve the performance and sustainability of irrigation systems. 
Another problem associated with irrigation is uneven distribution of 
irrigated areas among different states. The extent of irrigation (both in absolute terms 
and relative to cultivated area) has increased in all states. While Punjab 97 per cent, 
Haryana 85, Uttar Pradesh 74 per cent, Bihar 58 per cent, Tamil Nadu 57 per cent and 
West Bengal 56 per cent have more than half of the cropped area under irrigation, 
Odissa, Rajasthan, Madhya Pradesh, Karnataka, Chhattisgarh, Himachal Pradesh, 
Maharashtra, Kerala, Jharkhand and Assam have very low acreage under irrigation 
(Fig 3.6). 
Fig 3.6: State Wise Irrigation Coverage in 2006-07 
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3.8: Fertilizer Consumption 
Chemical fertilizers have played a significant role in the development of the 
agricuhural sector. Consumption of nitrogenous (N), phosphatic (P) potassic (K) 
fertilizers have increased from 1.1 million tonnes in 1966-67, the year preceding the 
green revolution to 27.7 million tonnes in 2011-12. The all-India average 
consumption of fertilizers has increased from 105.5 kg per ha in 2005-06 to 144 kg 
pier ha in 2011-12. However, our consumption is much lower than that in Bangladesh 
(118 kg), Pakistan (205 kg) and China (396 kg). The world average consumption of 
fertilizer was 107 kg per hectare in 2009 (SIA, 2012-13). 
India is the second largest consumer of fertilizers in the world after China, 
consuming about 26.5 million tonnes (Jagga and Patel, 2012). However compared 
v/ith more than 100% growth in fertilizer consumption during the pre-reform period 
its growth was just 50% over the post reform period (table 3.4). The all India annual 
growth rate of fertilizer consumption has decreased from 8.08 per cent during the 
decade of 80's to 4.01 per cent from 1990-91 to 2010-11. India is meeting 80 per cent 
of its urea requirement through indigenous production but is largely import dependent 
for meeting the requirements of potassic (K) and phosphatic (P) fertilizers (Economic 
Survey, 2011-12). Figure 3.7 shows the growth rate of consumption of fertilizers in 
India during the period 1980-81 to 2010-11. 
Fig 3.7: All India Nitrogen, Phosphate and Potassium (NP&K) Consumption 
(Thousand Tonnes) 
30000.0 
25000.0 
20000.0 
15000.0 
lOOOO.O 
5000.0 
0.0 
V — ^ 
j< .. .K 
X: 
^H^v 
i:'">^. 
J' .^ .^ r^ J" S^^ ^ ^ ,^ '^ <^ <S' ^ <$" <§> O 
<# c^^ c^"- <^ c^^ <^^ <# c?^ J" J' ^ ^- ^"^ # # QN '^ 
N - ; P K • -Total 
Source: Department of Agriculture & Cooperation 
65 
Although average intensity of fertilizer use in India remains much lower than 
most countries in the world but is highly skewed with wide inter-regional, inter-state 
and inter-district variations further non-price factors such as irrigation, high yielding 
varieties were more important than price factors in influencing demand for 
fertilizers (Jagga and Patel, 2012). One of the major constraints to fertilizer use 
efficiency in India is imbalance of applied nutrients. Nitrogen (N) applications tend to 
be too high in relation to the amount of potassium (K) and phosphate (P) used. This is 
partly the result of a difference in price of different nutrients, and partly due to the 
lack of knowledge among farmers about the need for balanced fertilizer applications 
(Sharma and Thaker, 2010). The NPK ratio shows wide inter-regional and inter-state 
disparity. While existing variation from the ideal ratio (4:2:1) was nominal in the 
South (2.6:1.3:1.0) and the Eastern region (3.0:1.3:1.0), it was very wide 
(16.9:1.5.4:1.0) in the North in 2008-09 (Sharma and Thaker, 2010). It is apparent that 
an integrated nutrient management approach is required to enable a balanced use of 
fertilizers for optimum results. Also, the setting up of adequate capacity for soil 
testing needs to be continued. 
Table 3.4: All India Annual Growth Rate of Fertilizer Consumption (CAGR) 
(Per cent) 
Years 
CAGR 
1980-81 to 
1989-90 
8.084383 
1990-91 to 
1999-00 
4.408711 
2000-01 to 
2010-11 
5.951023 
1990-91 to 
2010-2011 
4,017351 
Source: Department of Agriculture & Cooperation 
3,9: Agricultural Credit 
A big challenge for sustaining food self-sufficiency is raising production 
which, given that available land is fixed if not diminishing, has to come from 
improved productivity. A host of cash and non-cash inputs is necessary to improve 
productivity, and an important one is agricultural credit (Rao, 2012). The importance 
of farm credit as a critical input to agriculture is reinforced by the unique role of 
Indian agriculture in the macroeconomic framework and its role in poverty alleviation 
(Golait, 2007). Development experience shows that credit is an important determinant 
of value added in agriculture. A quick assessment by the Reserve Bank of the 
relationship between institutional credit to agriculture evidences positive and 
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statistically significant elasticity - every one per cent increase in real agricultural 
credit results in an increase in real agricultural GDP by 0.22 per cent with a one-year 
lag. Further, the Granger causality test also indicates that the causality was 
unidirectional from agricultural credit to agricultural GDP (Rao, 2012). The demand 
for agricultural credit arises due to i) lack of simultaneity between the realisation of 
income and act of expenditure; ii) lumpiness of investment in fixed capital formation; 
and iii) stochastic surges in capital needs and saving that accompany technological 
innovations (Golait, 2007). The success of Indian agriculture to quite an extent 
tlierefore depended on institutional credit. 
3.9,1: Changing Access & Availability of Credit to Agriculture and Rural Areas 
The financial sector liberalization led to weakness of institutional framework 
for agricultural credit. Prior to liberalization credit was made available to farmers on 
priority bases since Nationalization of Banks in 1969 as a fall out of 1991 policies 
Institutional credit to agriculture started drying up. The Narasimham Committee on 
Financial Reforms (1992) recommended the dilution of priority sector lending, 
including lending to agricultural sector by commercial banks. Though priority lending 
to agriculture was not removed, the insistence on adherence to commercial 
performance placed a severe constraint on bank credit to agriculture, with disastrous 
consequences. Instead of an expansion in rural bank branches, there was actually 
closure of such branches, which declined from 34,791 in 1990 to 30,188 in 2006 
(Appendix 1). The regional rural banks (RRBs), which were meant for lending 
specifically to 'weaker sections', were opened to all on commercial principles, with 
u]3ward revision of interest rates (Rao, 2004). With the result the agricultural sector 
irxreasingly turned to money lenders and traders for loans. These non-insfitutional 
sources however charge very high interest rates (GOI, 2007). 
The negative impact of the post-1991 policies can be further observed from 
(Appendix 2). Credit to agriculture as a proportion of total bank credit of commercial 
banks decreased from 15 per cent in 1990-91 to 11.8 per cent in 1999-2000 with a 
fractional recovery to 12.2 per cent in 2011-12. The percentage of small borrowal 
accounts below Rs. 25,000 which can be treated as a proxy for extensiveness of credit 
flow to priority sectors shrank from 21.90 per cent in 1992-93 to 10.01 per cent in 
1999-2000 and further to 1.30 in 2010-11. Similarly percentage of advances ranging 
between Rs. 25,000 and Rs. 2 Lakhs followed a declining trend, peaking around 
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2000-01 at 14.42% and then falling to 9.48% during 2010-11. The rural credit-deposit 
(CD) ratio which was 58.72 per cent in 1991-92 fell to 40.1 per cent in 2000-01, 
though it recovered to 49.87 per cent in 2004-05 and 72.33 per cent in 2011-12. It 
appears that the RBI and government view that the development of financial markets 
is sufficient to take care of credit needs of agriculture and rural sector. But financial 
markets fail the poor - whether farmers or micro-entrepreneurs. 
3.9.2: Performance of Cooperatives 
In the multi-agency approach, apart from commercial banks, financial services 
are provided to the rural sector by the co-operative banking system and the RRBs. In 
the aftermath of reforms and adherence to the Basel standards of capital adequacy, 
income recognition and asset classification, the cooperative banking system is a major 
provider of financial services to the rural sector. On the credit front, the functioning of 
the rural cooperative credit institutions deteriorated in many parts of the country. The 
emphasis on economic efficiency led to the neglect of social priorities in lending by 
the Commercial and Regional Rural Banks. Targeted and priority lending are under 
pressure. The result is growing dependence on non-institutional sources of credit 
available at very high rates of interest (GOI, 2007). 
Table 3.5: Declining Share of Cooperatives in Direct Institutional Credit (Loans 
Issued) to Agriculture and Allied Activities (Short-Term and Long-
Term) 
Years 
1980-81 
1990-91 
2004-05 
2008-09 
Total Credit to 
Agriculture 
(Rs. in Billion) 
34.36 
101.82 
1053.03 
2459.76 
Share of Cooperatives 
(Rs. in Billion) 
20.29 
48.19 
450.09 
587.87 
Share Cooperatives 
(%) 
59.0 
47.3 
42.7 
23.8 
Source: Handbook of Statistics on the Indian Economy, RBI (2011-12). 
The loss as a result of a decade of inaction had been costly for the cooperative 
banking sector, weakening a large part of the system. The outcome of this systematic 
atrophy was that the share of cooperatives in agricultural credit consistently dropped, 
from a share of 59.0 per cent of total credit to agriculture in 1980-81, witnessed the 
decline of that to 42.7 per cent in 2004-05 and further to 23.8 per cent of the total 
agricultural credit in 2008-09 (Table 3.5). Further the overall condition of the rural 
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cooperative network is not very good (Table 3.6) gives a broader picture of the Rural 
(Cooperative Credit System as on March 31, 2005. The number of loss making units 
increased substantially at every stage of the rural cooperatives network, being highest 
at 40,388 for PACS, in addition to high accumulated losses (Table 3.6). 
Table 3.6: Health of Rural Cooperative Credit System (as on March 31,2005) 
Institution 
State cooperative banics (SCBs) 
District centra! cooperative 
banks (DCCBs) 
Primary agricultural 
cooperative credit societies 
(PACS) 
State cooperative agriculture 
and rural development banks 
(SCARDBs) 
Primary cooperative agriculture 
and rural development banks 
(PCARDB) 
No of 
units 
31 
367 
1,08,779 
20 
727 
No of loss 
making 
units 
6 
79 
40,388 
9 
472 
Percentage of 
loss making 
units 
19.35 
21.52 
37.12 
45 
64.92 
Total accumulated 
losses (Rs crore) 
267.91 
4,793.99 
6,862.43 
1,098.43 
2,474.97 
Source: Cooperative Credit Structure: An Overview-2004-05, NABARD. P.Satish, 2007 
3.9.3 Changing Composition of Source Wise Share of Debt 
As per the All-India Debt and Investment Survey (AIDIS), 2002, the share of 
non-institutional sources in the debt of cultivator households increased from 
30.6% in 1991 to 38.9% in 2002 (Table 3.7), reversing some of the positive 
achievements made during 1980s. According to the Report of the Expert Group 
on Agricultural Indebtedness (2007) a more worrying feature of the trend was 
the increase in the share of moneylenders in the total debt of cultivators from 
17.5 per cent to 26.8 per cent during the same period. The report also observed that 
there was an inverse relationship between land-size and the share of debt from 
informal sources. Moreover, a considerable proportion of the debt from informal 
sources was incurred at a fairly high rate of interest. About 36 per cent of the debt of 
farmers from informal sources had interest ranging from 20 to 25 per cent. Another 38 
per cent of loans had been borrowed at an even higher rate of 30 per cent and above, 
indicating the excessive interest burden of such debt on small and marginal farmers. 
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Table 3.7: Source wise Share of Debt of Cultivator Households: 1951-2002 
Source 
Institutional 
(rooperati\c Societies/ Banks. 
etc 
(Commercial banks 
Mon-Inslitutjonal 
Moneylenders 
L^nspccificd 
Total 
1951 
7.3 
33 
0.9 
92.7 
69.7 
-
100.0 
1961 
18.7 
2.6 
0.6 
81..3 
49.2 
-
100.0 
1971 
31.7 
22.0 
2.4 
66.3 
36.1 
-
100.0 
1981 
63,2 
29.8 
28.8 
36.8 
16.1 
-
100.0 
1991 
66.3 
30.0 
35.2 
30.6 
17.5 
-
100.0 
2002 
61.1 
.30.2 
26.3 
38.9 
26.8 
-
100.0 
Source: Expert Group Report on Agricultural Indebtedness, 2007 
The share of non-institutional credit declined from 92.7 per cent in 1951 to 
30.6 per cent in 1991. However during the decade after the reforms share of non-
institutional sources increased to 38.9 per cent (year 2002), which is not a healthy 
trend and is a cause of worry. On the other hand share of institutional sources 
continued to fall during the same period. 
Fig 3.8: Flow of Institutional & Non Institutional Debt of Cultivator Households: 
1951-2001. 
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The continued dependence of small and marginal farmers on informal sources 
of credit such as private moneylenders was attributed to constriction in the rural 
banking network and services arising out of financial sector reforms (GOI, 2010). 
Rigid procedures and systems of formal sources preventing easy access by small and 
70 
marginal farmers, vied with the easy and more flexible methods of lending adopted by 
informal sources. The widespread rural network of around 95,000 primary agricultural 
credit societies (PACS) across 6 lakh villages, could have reached out to tenant 
farmers, oral lessees, and small and marginal farmers. However, the functioning of 
PACS was far from satisfactory, given their transformation from being member-
controlled thrift and credit cooperatives to state dependent channels of subsidised 
credit. Where PACS perform well, they do reach out to those who need them the most 
(GOI,2010). 
In totality, over the last two decades, what has been observed is a reversal of 
the public policy objectives of extending the reach of agricultural credit, providing 
affordable and timely credit to rural households (specifically the economically 
vulnerable households) and overcoming historical problems of imperfect and 
fragmented rural credit market. The effects of this policy reversal are corroborated by 
((JOI, 2005). The survey revealed that the share of institutional credit agencies in the 
outstanding amount of cash dues of the rural households declined by about 7 
percentage points between 1991 and 2002 and was 57 per cent in 2002. This is in 
sharp contrast to the earlier periods wherein there were gradual increases in each 
decennium. This share increased from 29 per cent in 1971 to 61 per cent in 1981. 
Though the rate of increase decelerated, still there was a 3 percentage point's increase 
to 64 per cent in 1991. On the other hand, the share of institutional agencies in the 
amount of debt for urban households increased progressively from 60 per cent in 1981 
to 72 per cent in 1991 and 75 per cent in 2002 (GOI, 2005). 
Decline in the Share of Long-term Agricultural Credit 
Since the 1990s, the share of short-term agricultural credit in total agricultural 
credit went up, and that of long-term credit declined. This was disturbing but not 
surprising given the slowdown in capital formation in agriculture (Rao, 2012). One of 
the major impediments constraining the adoption of new technological practices, land 
improvements and building up of irrigation and marketing infrastructure had been the 
inadequacy of farm investment capital. Farmers seem to borrow more short-term 
cn^dit in order to meet input needs to maintain continuity in agricultural operations 
without worrying about long-term capital formation. The share of Gross Capital 
Formation (GCF) of agriculture and allied sectors in total GCF consistently decreased 
from early eighties when it was around (18 to 20 per cent) to around (5 to 6 per cent) 
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during the year 2007-08 (Fig.3.4). Figure (3.9) clearly shows the growth trends of 
long and short term credit to agriculture since the beginning of economic reforms 
programme. 
Fig 3.9: Direct Institutional Credit for Agriculture and Allied Activities- Short Term 
and Long Term 
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In the beginning share of both short and long term credit was more or less 
equal but latter on short term credit has grown faster than the long term credit and the 
gap has been widening over the years. Since the second half of the 1990s, indirect 
credit to agriculture grew faster than direct credit taking the share of indirect credit in 
total agricultural credit supplied by commercial banks from about 11 per cent in 1995 
to 29 per cent by 2011. During the second half of the 2000s, indirect credit even 
exceeded its prescribed sublimit under the priority sector guidelines by a narrow 
margin (Rao, 2012). CAGR (Compound Annual Growth Rate) for direct credit was 
19.34 per cent lesser than 30.90 per cent for indirect credit between the years 1990-91 
and 2007-08. The rising importance of indirect credit can be interpreted as a reflection 
of the growing credit needs for strengthening the supply chain infrastructure and the 
consequent widening of the definition of indirect credit. Several of the loans disbursed 
as "Agricultural Credit" were in excess of Rs. 10 crore and even Rs. 25 crore. Even as 
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loans of bigger size steadily grew in number, agriculture loans of less than Rs. 25,000 
fell by more than half in the same period (Appendix 2). 
3,9.4: Distribution of Agricultural Credit and Issues of Exclusion 
There were wide variations in the availability of institutional credit per hectare 
of gross cropped area in different states. Report of the Advisory Committee on Flow 
of Credit to Agriculture and Related Activities from the Banking System, (2004) 
observed that the availability was as high as Rs.9403 in Tamil Nadu, Rs.7666 in 
Kerala, Rs.5352 in Punjab and Rs.4604 in Andhra Pradesh, while it was as low as Rs. 
311 in Assam, Rs. 667 in Rajsthan and Rs.698 in Madhya Pradesh during 2001-02. 
The regional distribution of agricultural credit by commercial banks, both in terms of 
quantum of credit and the number of accounts, was skewed. There was significant 
concentration in the southern states (Andhra Pradesh, Kamataka, Kerala, Tamil 
Nadu) followed by the northern and western states. In contrast, the share of the 
eastern (Bihar, Jharkhand, Odisha and West Bengal) and the north-eastern states 
was low (RBI, 2007). NSSO (2005) data revealed that 45.9 million farmer households 
in the country 51.4 per cent, out of a total of 89.3 million households did not access 
credit, either from institutional or non-institutional sources. Further, despite the vast 
network of bank branches, only 27 per cent of total farm households were indebted to 
fo;rmal sources (of which one-third also borrowed from informal sources). Farm house 
holds not accessing credit from formal sources as a proportion to total farm 
households was especially high at 95.91per cent in the North Eastern, 81.26 per cent 
Eastern and 77.59 per cent in the Central Regions. Thus, apart from the fact that 
exclusion in general was large, it also varied widely across regions, social groups and 
asset holdings. 
A large proportion of population in the lower strata, which had a major share 
in the land holdings, received much less credit than it required. This observed 
phimomenon may be attributed, to the "risk aversion" tendency of the bankers 
towards small and marginal farmers as against the large farmers, who are better 
placed in offering collaterals (Golait, 2007). Despite the significant strides achieved in 
terms of spread, network and outreach of rural financial institutions, the quantum of 
flow of financial resources to agriculture continues to be inadequate. One of the major 
im]3ediments constraining the adoption of new technological practices, land 
imi)rovements and building up of irrigation and marketing infrastructure has been the 
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inadequacy of farm investment capital. Credit can indeed be an important contributor 
to increased agricultural production, but only if agricultural credit reaches the farmers, 
especially, the disadvantaged groups, and they are able to absorb it effectively. The 
sliare of marginal and small farmers in the total credit has been shrinking. The need to 
aagment the credit flow to the lower strata of the farming community, which has more 
sliares in the total operational land holdings, becomes all the more important. 
The SHG-Bank Linkage model is an outstanding example of an innovation 
leveraging on community-based structures and existing banking institutions. With 
regard to KCCS, there is a need to upscale its outreach to cover all the eligible 
farmers by creating greater awareness and giving greater publicity to the scheme. The 
co-operative credit structure needs revamping to improve the efficiency of the credit 
delivery system in rural areas. The extent of revival of credit flow to agriculture in the 
2()00s would have been far less impressive in the absence of a sharp growth in 
indirect finance to agriculture. Meeting the task of doubling agricultural credit appears 
to have become much easier for banks as a result of these definitional changes. 
Further the entire growth of indirect finance to agriculture in the 2000s originated 
from a major expansion of loans with a credit limit of more than Rs. 10 crore, and 
p£.rticularly, more than Rs. 25 crore. It appears that much of these large-sized 
advances were made towards financing large agribusiness-oriented enterprises. 
Increased and sustained access to credit by small and marginal farmers, 
including the most disadvantaged among them is desirable not for the benefit of the 
fanners only but for increased agricultural production and increased contribution to 
th(j GDP. The farmer is a risk-taking entrepreneur who faces uncertainties from 
weather, spurious inputs, pests and diseases, and market shocks among other risks. 
With spiralling costs of input-intensive cultivation there is an increasing need for 
credit. Inadequate and untimely credit along with procedural hassels from formal 
institutions adds to farmer's burden. Finally an assessment of agriculture credit 
situation brings out the fact that the credit delivery to the agriculture sector continues 
to be inadequate. It appears that the banking system is still hesitant on various 
grounds to provide credit to small and marginal farmers. The situation calls for 
concerted efforts to augment the flow of credit to agriculture. 
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3.10: Diversification, Changing Cropping Pattern and Sources of Growth in 
Indian Agriculture 
The greater emphasis on cereal production (especially rice and wheat) in the 
past to achieve food security is now dampening agricultural growth (Barghouti et. al, 
2004). Alternative options need to be explored to revitalize agriculture, make it more 
profitable and improve its growth performance. Agricultural diversification towards 
high value commodities (HYVCs) is viewed as one of the most promising strategies 
to reverse the declining growth trend in agriculture (World Bank, 2002; Rosegrant 
and Hazell, 2000). Agricultural diversification encompasses change in production 
portfolio from low-value to more remunerative and high-value commodities like 
fruits, vegetables, milk, meat, eggs and fish that expand farm and non-farm sources of 
income. It not only involves production processes but also new marketing and agri-
business-based industrial activities that expand the income sources of rural 
households and stimulate the overall rural economy. Changes in the share of different 
commodities in the value of agriculture are used as a proxy of agricultural 
diversification (IFPRI, 2007). 
Sustained economic growth, urbanization and globalization are changing the 
consumption pattern of Indian consumers from food grains to high-value 
commodities. This is occurring both in urban and rural areas as well as among rich 
and poor households. Such changes irr consumption patterns clearly reveal that food 
security is no longer restricted to availability of cereals but involves a diversified food 
basket that includes high value commodities such as fruits, vegetables, milk, meat, 
eggs, fish and processed commodities (Rao, 2001). Further the global trade of 
HYVCs is growing rapidly (Table 3.8). India is gradually responding to the increasing 
demand for HYVCs in the international market. For example, the share of HYVCs in 
agricultural exports increased from 21 per cent in 1990 to 36 per cent in 2000 (Rao, 
et. al 2004). At present, the country is a minor exporter; contributing just 0.5 per cent 
of global exports of fruits, 1.7 per cent of global exports of vegetables and less than 1 
per cent of global export of dairy products during 2001-03 (World Bank, 2005). Low 
volume of Indian export in the global market despite high production of HVCs reveals 
ample opportunities for India to increase its participation in the global trade. 
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The cropping pattern in India has undergone significant, changes over time 
resulting in a marked shift fi:om the cultivation of food grains to commercial crops 
which comprise of fruit and vegetables, livestock products, and fisheries (Kannan and 
Sundaram, 2011). HVCs account for a large share in the total value of agricultural 
production. The share of high-value commodities like fruits and vegetables, livestock 
and fishery products in total VOP of agricultural and allied sector has been increasing 
steadily over the years. In 1980-81, the share of high-value items in total was around 
35.2 per cent which increased to 37.6 per cent by the year 1990-91, to 45.8 per cent 
by 2000-01 and to 48.9 per cent by 2009-10. Hence the share of food grains and other 
crops in the basket of commodities declined during this period, though their 
production in absolute terms increased substantially (Chand and Parappurathu, 2011). 
Table 3.9: Share of Area under Major Crops in India 
(Percentage of Gross Sown Area) 
Crops 
Rice 
Wheat 
Coarse Cereals 
Total Cereals 
Pulses 
Total Foodgrains 
Ground nut 
Rapeseed and mustard 
Soyabean 
Total oilseeds 
Sugarcane 
tea 
Coffee 
Cotton (lint) 
Raw Jute & Mesta 
Tobacco 
1980-81 
23.26 
12.91 
24.20 
60.37 
13.01 
73.38 
3.94 
2.38 
0.35 
10.20 
1.55 
0.22 
O.Il 
4.53 
0.75 
0.26 
1990-91 
22.98 
13.01 
19.55 
55.55 
13.28 
68.83 
4.47 
3.11 
1.38 
13.00 
1.99 
0.23 
0.12 
4.01 
0.55 
0.22 
2000-01 
24.12 
13.88 
16.33 
54.33 
10.98 
65.31 
3.54 
2.42 
3.46 
12.29 
0.27 
0.17 
4.60 
0.55 
0.14 
2008-09 
23.34 
14.22 
14.07 
51.64 
11.32 
62.96 
3.40 
3.23 
4.87 
14.13 
2.27 
0.30 
0.20 
4.82 
0.46 
0.20 
Source: Handbook of Statistics on the Indian Economy, RBI (2011-12). 
With lesser scope for further increase in area under cultivation the increased 
demand for food because of increase in population and urbanisation led to 
intensification and substitution of food crops with commercial crops. As a result area 
under food grains in gross sown area (GSA) declined by 10.42 per cent between 
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1980-81 and 2008-09 mainly due to fall in area under coarse cereals. Area under 
coarse cereals fell from 24.20 per cent during 1980-81 to 14.07 per cent during 2008-
09 (Table 3.9). At the same time wheat gained importance as the area under wheat 
cultivation increasing from 12.91 per cent in 1980-81 to 14.22 per cent in 2008-09 
and area under rice remained more or less constant during the period under study. The 
area lost by food grains especially coarse cereals was used for the cultivation of 
oilseeds, fruits, vegetables and non-food crops. Although the shift from coarse cereals 
to high value crops increased farm output and income to farmers, in dry land regions 
it exposed cultivators to serious weather-borne risks because of high water 
requirement of high value crops (Bhalla and Singh, 2009). 
Increase in area under total oilseeds was mainly the result of rapeseed and 
mustered, soyabean and sunflower and not due to all oil seed crops since area under 
groundnut came down from 3.39 per cent in 1980-81 to 3.40 per cent in 2008-09. 
Favourable market conditions for refined oil and protein-rich soya food might have 
been responsible for inducing farmers to allocate larger areas for these crops 
(Srinivasan, 2005). However, the area under commercial crops like cotton showed a 
marginal increase from 4.53 per cent to 4.82 per cent between years 1980-81 and 
2008-09 while that of sugarcane increased from 1.55 per cent in 1980-81 to 2.27 per 
cent in 2008-09. Thus the area under commercial crops increased during the said 
period. 
Appendix 5 gives value of output from agriculture at various points of time 
during last three decades. It is observed that among crop groups, cereals accounted for 
the largest share of total output followed by fruits and vegetables, oilseeds and fibres. 
While the contribution of cereals declined from 37.74 per cent in year ending 1980-81 
to 29.07 per cent in year ending 2009-10, the share of fruits and vegetables increased 
considerably from 15.81 per cent to 27.81 per cent during the same period. The 
changing share was largely determined by commodity price, which rose 
proportionately higher for fruits and vegetables rather than cereals during the recent 
decade (Chand et al, 2011). Among the individual crops, rice accounted for major 
share in the total value of output, but declined from 2000-01 onwards. Similarly, the 
value of wheat output reported a steady increase until 2000-01 and declined 
thereafter. Pulses also registered a decline in value of output from 6.53 per cent in 
year ending 1980-81 to 4.35 per cent in year ending 2009-10. Despite increase in 
78 
producer price of pulses, output did not keep pace due to the vagaries of weather and 
allocation of smaller area for cultivation of pulses by farmers. The value of output of 
Cotton, however, increased in the current decade since 2000-01. The widespread 
cultivation of Bt cotton was the major reason for the rise in production of cotton. It 
was found that productivity and profit from Bt cotton cultivation was substantially 
higher than the conventional hybrid cotton varieties (Naik et ai, 2005). Bt cotton 
cultivation increased yields in most areas and at the same time reduced pesticide 
sprays. The combined cost savings from reduced pesticide use and increased yields 
has thus increased profits for farmers (Guillaume et al, 2008). Condiments, spices 
and sugar also registered an increase in their shares in total value of output. 
Overall, the analysis of the data clearly indicated that there was broad-based 
agricultural production in the 1980s but the phenomenon of commercialisation of 
agricultural production seems to have gained momentum since early 1990s. There is a 
definite shift from food grains to non-food grains such as fruits and vegetables, 
oilseeds, fibres and condiments and spices whose share in both area and in value of 
output has been increasing over time (Kannan and Sundaram, 2011). Agricultural 
performance in India has been highly volatile with less than desired rate of 4 per cent 
groMh achieved during last three five year plans (Ninth Plan to Eleventh Plan). But 
during the same time Indian agriculture increasingly diversified from traditional crops 
to high value commodities. The diversifying trends in Indian agriculture were 
indicative of the change in demand patterns towards high value, protein rich food. 
This also marked a need to shift the policy approach towards agriculture; from supply 
push to demand pulls (Gulati & Ganguly, 2010). 
The pattern in the sources of growth has implications for the agricultural 
development policies (Minot, 2003). For example, if a large share of the growth in 
crop income is associated with area expansion, this may reflect an unsustainable 
trend, particularly if arable land is limited. Similarly, a pattern in which much of the 
growth is related to price increases may reflect changes in policy or reduced 
transportation costs, but it is probably not sustainable in the long run. In either case, 
the implication is that greater efforts should be made to improve yields and help 
farmers diversify into higher-value crops (Joshi et al., 2006). (Appendix 6) gives 
infc»rmation about share per cent of different commodities in the sources of 
agricultural growth in India during 1980s and 1990s. The information in above table 
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is decomposed into area effect, yield effect, price effect, and diversification on growth 
over various food grains and commercial crops. The crop diversification emerged as a 
prominent source of growth in agriculture both during 1980s and 1990s. The rise in its 
share in the growth was an indication of the changing production portfolio in favour 
of superior and high-value commodities. During the 1980s, the area substitution was 
in favour of oilseeds, while the trend shifted to wheat and fruits & vegetables in 1990s 
(Kakarlapudi, 2012). The share of fruits and vegetables in crop diversification went-
up to 61 per cent during 1990s from about 56 per cent during 1980s (Appendix 6). 
It is interesting to note that the contribution of output prices and crop 
di^/ersification (particularly of fruits & vegetables) had gone up in agricultural growth 
during the reform period, whereas during the pre-reform period, it mainly relied on 
technology and crop diversification (particularly oilseeds and fruits & vegetables). 
During the reform period, the focus was on agricultural prices, particularly of rice and 
wheat, whose prices depicted a change of (30 and 27 per cent), respectively. 
However, a continuous rise in the output prices is not a sustainable source of growth 
in the long-run. Increasing production and globalization could suppress the output 
prices and may affect the agricultural growth adversely. Thus, accelerating the pace of 
crop yields (through technological change) and crop diversification (in favour of high-
value commodities) are the options to provide sustainable sources of agricultural 
growth in future (Kakarlapudi, 2012). 
Summing up: 
Agricultural growth since 1990-91 reflected the impact of economic reforms 
on agricultural performance. The most important feature of this period was that 
agricultural growth decelerated sharply at all India level and in all regions. The main 
rccison for the deceleration of growth during the post reform period was a visible 
deceleration in investment in irrigation and other rural infrastructure. There was a 
continuous decline in the share of Gross Capital Formation (GCF) of agriculture and 
allied sectors in total GCF. Moreover, there was a significant decline in the allocation 
of public outlay on agriculture as a per cent of total public outlay during the post-
reform period compared to that in pre-reform period. Although the all-India average 
consumption of fertilizers increased substantially the average intensity of fertilizer use 
in India remained much lower than most countries in the world. Further the use of 
fertilizer is highly skewed with wide inter-regional, inter-state and inter-district 
80 
variations. The increasing divergence between the growth trends of the total economy 
and that of agriculture and allied sectors suggests 'under performance' by agriculture. 
Thie commercialisation of agricultural production seemed to have gained momentum 
since early 1990s. There was a definite shift from food grains to non-food grains such 
as fruits and vegetables, oilseeds, fibres and condiments and spices whose share in 
both area and in value of output increased over the period. In the backdrop of all these 
developments net chapter looks into issues and challenges facing Indian agriculture. 
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Chapter - 4 
ISSUES IN INDIAN AGRICULTURE 
4.1: Introduction: 
Agriculture has been a way of life and continues to be the single most 
important livelihood of the masses in India. The focus of Agricultural policy in India 
across decades has been on self-sufficiency and self-reliance in food grains 
pioduction. Considerable progress was been made on this front. Food grains 
production rose from 52 million tonnes in 1951-52 to 244.78 million tonnes in 2010-
11. Much of the credit for this success should go to the several million small farming 
families that fonn the backbone of Indian agriculture and economy (Vision, 2020). 
However for some time the share of agriculture in real GDP had fallen given its lower 
growth rate relative to industry and services (GOl, 2011a). Agriculture including 
allied activities, accounted for only 14.5 per cent of gross domestic product (GDP) at 
2004-05 prices, in 2010-11(G0I, 2011a). 
Notwithstanding the declining trend in agriculture's share in the GDP, it was 
critical from the income distribution perspective as it accounted for about 58 per cent 
employment in the country according to Census 2001. Hence growth in agriculture 
and allied sectors remains a 'necessary condition' for inclusive growth (GOI, 2011b). 
Planners and policy makers are well aware of this fact as the Approach Paper to the 
Twelfth Five Year Plan emphasises the need of achieving minimum agricultural 
growth as a pre-requisite for inclusive growth, reduction of poverty levels, 
development of the rural economy and enhancing of farm incomes. Growth in 
agricultural sector has however quite often fallen short of the Plan target. 
During the last two decades, the average annual growth of agriculture sector 
was less than half (around 3 per cent) of the overall average growth of the economy (6 
- 7 per cent) (NAAS, 2009). Therefore rural areas, where majority of Indians live is in 
se;vere agrarian crisis, this in the opinion of Prabhat Patnaik (2005) is "unparalleled 
since independence and reminiscent only of the agrarian crisis of pre-war and war 
days". Although some features of the crisis started appearing in certain parts of India 
during the late 1980s, the crisis has assumed a serious dimension since the middle of 
the 1990s. One of the tragic manifestations of the crisis is the large number of suicides 
committed by the farmers in some parts of India (Report of the Expert group on 
Agricultural Indebtedness, 2007). 
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Agriculture has become a relatively unrewarding profession due to a generally 
unfavourable price regime and low value addition, causing abandoning of farming and 
increasing migration from rural areas. The situation is likely to be exacerbated further 
in the wake of integration of agricultural trade in the global system (National 
Agricultural Policy, 2000). The Situation Assessment Survey of Farmers, carried out 
during the year 2003, by the National Sample Survey Organisation (NSSO), came out 
V'ith several startling findings on farmers' conditions: half of the farmers were 
indebted and much of the indebtedness was due to agricultural expenses; inequality in 
income between the rural and urban households, and between the cultivators and non-
cultivators has been growing; the monthly per capita consumer expenditure of about 
tbiree-fourths of the farmers was less than Rs 615. The Commission on Farmers' 
V/elfare set up by the government of Andhra Pradesh, came to the conclusion that 
agriculture in the state was in an advanced stage of crisis and the most extreme 
manifestation of the crisis is in the suicides by farmers. 
Although agrarian distress was not new to India, farmers' suicides were. There 
are instances of farmer distress due to drought, pest and failure of crops even 
incidences of farmers abandoning cultivation and leaving their villages during 
medieval and British times (Suri, 2006). Writing about the fall of Mughal empire, 
Flabib (1999) argued that as the economy of Mughal empire was largely based 
on revenues from peasant agriculture, increasing burden on the peasantry began 
to "encroach upon their means of survival". As oppression increased, the number of 
absconding peasants grew, cultivation declined and peasants took to arms giving birth 
to rural uprisings of varying intensity. Consequently the empire fell prey to the wrath 
of an impoverished peasantry. Also during the British rule farmers faced worst price 
fidls, crop failures and the burden of debt and land revenue. But what is happening 
today is very different. "Earlier, farmers in distress might have become dacoits or 
rebels, but never did we hear that they committed suicides" (Suri, 2006). 
According to official statistics there were 8,900 suicides by farmers between 
2001 and 2006 in the four states of Andhra Pradesh, Kamataka, Kerala and 
Maharashtra (Suri, 2006). Punjab the symbol of India's success in agriculture 
especially the "Green Revolution" has no different story. Lower yields, rising cost of 
cultivation, a mounting debt burden and dipping incomes of cultivators plunged 
agriculture into a crisis of unprecedented scale, the consequences of which are not just 
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e(.;onomic. The economic trauma translated into mental trauma, and the ever 
hi:irdworking Punjabis, who had emerged stronger with each difficult period, were 
bluing forced to admit defeat to the extent of ending their own lives (Gill and Singh, 
2006). 
In a letter dated 18 March 2013 addressed to "Dr Manmohan Singh Hon'ble 
Prime Minister of India" the ''Kisan Khet Mazdoor Mahapanchayat" widely 
highlighted the challenges faced by Indian agriculture and the general perception of 
pi20ple engaged in farming. "The current obsession of the central and state 
governments of India with liberalization reforms, runaway industrialization and 
consumerism is a dangerous trend for Indian farming populations and the poor. 
Agriculture has been turned into a losing way of life: our lands, the primary resource 
for our livelihoods, are being grabbed for private non-agricultural purpose; there is no 
assured income for farmers, cost of cultivation is increasing, farm debts are rising, 
pitices don't cover cost of production, and markets are being opened up to favour big 
international agribusiness through FDI in retail and Free Trade Agreements, with very 
little stacked in our favour. Such orchestrated efforts by the government are 
diisplacing the agrarian masses. Millions of Anna Daatas are being forced to either 
commit suicide in lakhs or abandon agriculture and leave the villages in search of 
insecure, unavailable jobs. At this rate, there will be only a small number of farmers 
left in the country very soon. Our agriculture will be controlled by a handful of private 
corporations which exploit nature and people in order to maximize their profits. Is this 
is a sensible route to take in an age of a deep environmental crisis, when thousands 
aie dying of hunger and need a secure livelihood? If the Indian government continues 
tC' promote unharnessed industrialization and elite consumerism then where will the 
water and electricity come from for such large industrial projects and what will be the 
impact on nature and the poor?" 
4.2: Population and Employment Burden on Agriculture 
India like most developing countries is characterised by excessive dependence 
oi:' population on agriculture and low productivity in agriculture. In 2004-05 rural 
population accounted for 71.4 per cent of India's total population. 56.5 per cent 
workers measured in terms of Usual Principal and Subsidiary Status (UPSS) in 2004-
05, worked in agriculture. Of the rural workforce of 341 million, as many as 247 
million (72.5 per cent) were engaged in agriculture. These figures explain the extent 
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of population and employment burden on agriculture (Report of the Expert group on 
Agricultural Indebtedness, 2007). In India, there has been a distinct shift in terms of 
the sectorial contribution of GDP, The share of agriculture in GDP declined from 41.0 
per cent in 1972-73 to 19.7 per cent in 2005-06 at constant 1999-2000 prices. 
H owever the process of labour force shift has been slow, the share of employment in 
agriculture (UPSS) declined only from 73.9 per cent in 1972-73 to 56.5 per cent by 
2004-05 (Table 4.1) (Report of the Expert group on Agricultural Indebtedness, 2007). 
This makes agriculture less productive sector in comparison to Industry and services. 
Table 4.1 
Year 
1972-73 
1993-94 
1999-00 
2004-05 
2005-06 
: Share of Agriculture in GDP and Employment 
Share of 
Agriculture in 
GDP at 1999-
2000 Prices 
(%) 
41.0 
30.0 
25.0 
20.2 
19.7 
Share of 
Agriculture in 
Employment -
UPSS 
(%) 
73.9 
63.9 
60.2 
56.5 
-
Ratio of Worker 
Productivity in 
Agriculture to 
Non-Agriculture 
0.287 
0.285 
0.252 
0.199 
-
Ratio of Worker 
Productivity in 
Non-agriculture to 
Agriculture 
3.49 
3.51 
3.97 
4.94 
-
Note: GDP denotes Gross Domestic Product and UPSS denotes Usual Principal and Subsidiary Status. 
Source: Central Statistical Organisation (CSO), National Accounts Statistics, Various Years and 
National Sample Survey Organisation (NSSO), Employment and Unemployment Situation in 
India, Various Rounds. 
4..3: Declining Size of Holdings 
The increasing burden of labour force on a slowly contracting cultivable land 
area leads to increasing number of holdings with lower size (Vision 2030, 2011). 
Over the period 1960-61 to 2003, the number of holdings doubled from 51 million to 
101 million, while the area operated declined from 133 million hectares to 108 million 
hectares (Table 4.2). This has resulted in a sharp decline in average size of holding 
and growing marginalisation. The average farm size in the country has declined over 
the years (Economic Survey, 2011-12). The average size of the landholding declined 
to 1.32 ha in 2000-01 from 2.30 ha in 1970-71. If this trend continues, the average 
size of holding in India would be mere 0.68 ha in 2020, and would be further reduced 
to a low of 0.32 ha in (Vision 2030, 2011). This poses a challenge in terms of 
adoption of farm mechanization as well as generating productive income from farm 
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operation. This is a very complex and serious problem, declining size of landholdings 
without any alternative income-augmenting opportunity is resulting in fall in farm 
income, causing agrarian distress (Vision 2030, 2011). Further access of small and 
marginal farmers to formal sources of agricultural credit is still inadequate, though the 
flow of agricultural credit has increased in the recent past. This makes them exposed 
to exploitative moneylenders (Report of the Expert group on Agricultural 
Indebtedness, 2007). 
Table 4.2: Certain Key Characteristics of Operational Holdings 
1 Number of operational holdings 
(millions) 
1,1 Percentage increase 
2. Area operated (million hectares) 
3. Average area operated (hectares) 
1960-61 
(17th) 
50.77 
-
133.48 
2.63 
1970-71 
(26th) 
57.07 
12.4 
125.68 
2.20 
1981-82 
(37th) 
71.04 
24.5 
118.57 
1.67 
1991-92 
(48th) 
93.45 
31.5 
125.10 
1.34 
2003 
(59*) 
101.27 
8.4 
107.65 
1.06 
Source: NSSO, Some Aspects of Operational Land Holdings in India, Various Rounds. 
Table 4.3: Changes in the Size Distribution of Operational Holdings and 
Operated Area: (1960-61 to 2002 -03) 
C ategory of 
Holdings 
Marginal 
Small 
Semi-Medium 
Mledium 
Large 
All Sizes 
Smrce: NSSO, Soi 
Percentage of Operational Holdings 
1960-
61 
(17*) 
39.1 
22.6 
19.8 
14.0 
4.5 
100.0 
ne Aspe 
1970-
71 
(26*) 
45.8 
22.4 
17.7 
11.1 
3.1 
100.0 
ctsofOf 
1981-
82 
(37*) 
56.0 
19.3 
14.2 
8.6 
1.9 
100.0 
erationa 
1991-
92 
(48*) 
62.8 
17.8 
12.0 
6.1 
1.3 
100.0 
LandH 
2003 
(59*) 
71.0 
16.6 
9.2 
4.3 
0.8 
100.0 
oldings 
Percentage of Operated Area 
1960-
61 
(17*) 
6.9 
12.3 
20.7 
31.2 
29.0 
100.0 
n India, 
1970-
71 
(26*) 
9.2 
14.8 
22.6 
30.5 
23.0 
100.0 
Various 
1981-
82 
(37*) 
11.5 
16.6 
23.6 
30.1 
18.2 
100.0 
Rounds. 
1991-
92 
(48*) 
15.6 
18.7 
24.1 
26.4 
15.2 
100.0 
2003 
(59*) 
22.6 
20.9 
22.5 
22.2 
11.8 
100.0 
4,4: Farmer Indebtedness 
Credit is an important input that improves productivity and production of farm 
enterprises. Pouring of credit into the farm sector without considering its absorptive 
capacity pushes the farmers into a vicious cycle of indebtedness and distress, thus 
increasing defaults on repayments and deepening indebtedness of the farmers. 
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Generally farm size being very small in India, the volume of business remains very 
low, and sometimes in spite of best efforts, it cannot generate reasonable income for 
tlie farm family. The farmers therefore, have to meet their requirements like food and 
clothing, education of children, health and medical needs, emergencies, social 
obligations, farm investments, etc. from various sources. Informal sector offers easy 
access, especially in a situation when formal sources are shrinking and there is general 
al)sence of alternative non-farm employment opportunities in rural areas. The 
desperate borrower does not care at what cost the money is available to him and gets 
into a never ending debt trap. Sometimes the credit obtained from formal sector for 
production purposes is diverted to repay the loan obtained from the informal source. 
"V/hen credit obtained for productive purposes is diverted to non-productive purposes, 
it results in defaults and indebtedness (Report of the Expert group on Agricultural 
Indebtedness, 2007). 
Farmers' indebtedness has long been treated as a distress phenomenon. 
Especially if the debt taken is not used for productive purposes like creation of assets, 
that widens the earning base of the borrowers and instead is used for consumption 
purposes or marriages and social ceremonies. Debt can also become a distress 
phenomenon if the borrower's crop fails due to natural calamities, drought, use of 
s])urious inputs, infructuous investments or other unforeseen reasons, or if production 
becomes uneconomic because of high input costs, stagnant technology and lack of 
remunerative prices (Report of the Expert group on Agricultural Indebtedness, 2007). 
"People are driven to the extreme step of suicide not only because of imprudently 
large borrowing from high cost sources and for non-productive uses but also because 
the increase in net incomes from loans used for productive purposes falls far below 
expectations. Suicide afflicted households have also borrowed heavily for 
digging/deepening wells and for cultivating input-intensive high-value crops (like Bt 
cotton and spices) in the expectation of high yields and good prices. Failure of these 
expectations is a major reason for their inability to repay these debts" (Vaidyanathan, 
2006). Finally, the worst of all, interest becomes a heavy liability if the loan is taken 
from non-institutional sources like moneylenders at high rates of interest. Over the 
time the liability (principal & interest) gets accumulated and the borrower is forced to 
mortgage or sell his land losing thereby his only means of livelihood. In some cases, 
indebtedness and failure to pay can become one of the important causes for farmers' 
suicides. 
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The general deterioration of conditions in which the peasant practices 
agriculture has been accentuated by the withdrawal of institutional support for 
activities that are essential to agriculture. Conversely, this has meant that the peasant 
has been forced to seek private sources to provide these support services. For 
instance, the decline of institutional credit and adequate insurance has meant that the 
peasant has had to depend on moneylenders for their credit needs, Sridhar (2006). A 
crop failure leading to non-payment would further escalate the interest burden. Thus, 
inability to repay would further increase the risks (Mishra, 2007). 
4.4.1: Incidence and Extent of Indebtedness 
Indebtedness is one of the major factors argued to be responsible for farmer's 
suicides and the agrarian crises in India as many as 48.6 per cent of farmer households 
aie indebted (NSSO, 2005). Indebtedness is highest in Andhra Pradesh 82 per cent, 
followed by Tamil Nadu 74.5 per cent, Punjab 65.4 per cent, Kerala 64.4 per cent, 
Kamataka 61.6 per cent and Maharashtra 54.8 per cent. (Table 4.4) 
Table 4.4: Estimated Number of Total and Indebted Farmer Households & 
Incidence of Indebtedness in Major States: 2003 
States 
Andhra Pradesh 
Tamil Nadu 
Punjab 
Kerala 
Kamataka 
Maharashtra 
Hijryana 
Rajasthan 
Gujarat 
Madhya Pradesh 
West Bengal 
O'issa 
U.1ar Pradesh 
Himachal Pradesh 
Bihar 
Jammu & Kashmir 
Assam 
Chhattisgarh 
All India 
Estimated Number 
of Farmer 
Households ('00) 
60339 
38880 
18442 
21946 
40413 
65817 
19445 
53080 
37845 
63206 
69226 
42341 
171575 
9061 
70804 
9432 
25040 
27598 
893504 
Estimated 
Number of 
Indebted Farmer 
Households ('00) 
49493 
28954 
12069 
14126 
24897 
36098 
10330 
27828 
19644 
32110 
34696 
20250 
69199 
3030 
23383 
3003 
4536 
11092 
434242 
Percentage of 
Indebted 
Farmer 
Households 
82.0 
74.5 
65.4 
64.4 
61.6 
54.8 
53.1 
52.4 
51.9 
50.8 
50.1 
47.8 
40.3 
33.4 
33.0 
31.8 
18.1 
40.2 
48.6 
Average Loan 
per Household, 
Rupees 
23965 
23963 
41576 
33907 
18135 
16973 
26007 
18372 
15526 
14218 
10931 
587! 
7425 
9618 
4476 
1903 
813 
NA 
12585 
NA denotes not available 
Source: National Sample Survey Organisation (NSSO), Situation Assessment Survey of Farmers, 2003 
& Report of Expert Group on Agricultural Indebtedness, 2007. 
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In the states of Haryana, Rajasthan, Gujarat, Madhya Pradesh and West 
Bengal 53 per cent of farmer households were indebted. States with a lower 
percentage of indebted households were Meghalaya, Arunachal Pradesh and 
Lttaranchal with less than 10 per cent of the farmers being in debt. The average 
amount of outstanding loans per farmer was the highest in Punjab followed by Kerala, 
H:aryana, Andhra Pradesh and Kamataka (Table 4.5). 
Table 4.5: Total Outstanding Loans per farmer 
States 
Punjab 
Kerala 
Haryana 
Andhra pradesh 
Kamataka 
Outstanding loan per farmer (Rs) 
41576 
33907 
26007 
23965 
18135 
Source: NSSO (2005) 
Nearly 43.42 million or 48.6 per cent of the total farmer households in the 
country had liabilities of at least Rs. 300 in cash or kind. Out of 147,90 million rural 
households, 60.4 per cent or about 89.35 million were engaged in farming. Estimated 
indebtedness was highest in Andhra Pradesh at 82 per cent followed by Tamil Nadu at 
74.5 per cent and Punjab at 65.4 per cent. Outstanding loan balance per farmer was 
highest in Punjab, followed by Kerala, Haryana, Andhra Pradesh and Kamataka 
(TJSSO, 2005). The inability to repay past debt resulting in no or limited access to 
new loans was widely accepted as the most significant cause of farmer suicides. 
4.4.2: Prevalence of Debt across Major States 
The source wise distribution of debt across states is given in Appendix-7. The 
share of institutional sources in agricultural credit at all India level was 57.7 per cent. 
Maharashtra, Kerala, Uttaranchal, Orissa & Chhattisgarh are the states who have a 
major part of their credit through institutional sources all these states have more than 
70 per cent of their credit through institutional sources. All India average for non-
institutional sources was at 42.4 per cent. Assam, Rajasthan & Andhra Pradesh had a 
major share of credit through non institutional sources with Andhra Pradesh 68.6 per 
cent topping the list. Punjab and Bihar are other two states with a share of non-
institutional sources more than 50 per cent. 
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Money lenders dominated the scene in Andhra Pradesh 53.4 per cent other 
states with money lenders having a dominant share are Tamil Naidu 39.7 per cent, 
Rajasthar. 36.5 per cent, Punjab 36.3 per cent and Bihar 32.8 per cent. Andhra 
Pradesh and Rajasthan are the two states where money lenders have a higher share 
than the combined share of all the institutional sources. Cooperatives had a bigger 
share in Maharashtra and Gujarat at 48.5 & 41.8 per cent respectively. These states 
have a history of successful cooperative movements especially Maharashtra with 
successful sugar cooperatives. Other states were cooperatives were significant are 
Kei'ala 28.3 per cent, Haryana 23.9 per cent and Tamil Naidu 23.3 per cent. Banks 
dominate the scene in Jharkhand 55.7 per cent, J&K 54.3 per cent, Chhattisgarh 50.5 
per cent, and Kamataka 50.1 per cent. 
Table 4.6: Incidence of Indebtedness by Size Class of Land Holdings 
Size class of 
land holdings 
<0.01 
0.01-0.40 
0.41-1.00 
1.01-2.00 
Up to 2.00 
2.01-4.00 
4.01-10.00 
10.00 + 
All Sizes 
Total farmer 
households (%) 
1.4 
32.8 
31.7 
18.0 
83.9 
10.5 
4.8 
0.9 
100.0 
Indebted 
farmer 
Households (%) 
1.3 
30.0 
29.8 
18.9 
79.9 
12.5 
6.4 
1.2 
100.0 
Incidence of 
indebtedness 
45.3 
44.4 
45.6 
51.0 
46.3 
58.2 
65.1 
66.4 
48.6 
Amount outstanding per 
farmer household 
(Rupees) 
6121 
6545 
8623 
13762 
8870 
23456 
42532 
76232 
12595 
Source: Nationa Sample Survey Organisation (NSSO), Situation Assessment Survey of Farmers, 2003. 
The incidence of indebtedness and the share of institutional finance in 
outstanding debt for all-India increased with the size of land holding (Table 4.6). The 
incidence of indebtedness increased from 46 per cent for marginal and small farmer 
households to 66 per cent for large farmers. The average size of loan per farmer also 
increased with the landholding size. Small and marginal farmer households, which 
accounted for 80 per cent of indebted farmer households, absorbed 51 per cent of the 
total outstanding credit from institutional agencies. The dependency of marginal and 
small farmers was more on non-institutional agencies than of large farmers. As 
against large farmers, one-third of whose debt was from non-institutional sources, 
one-half of the debt of small and marginal farmers was from non-institutional sources. 
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The marginal farmers received a relatively smaller share even from cooperatives and 
had to depend more on private moneylenders. 
Indebtedness for productive purpose was generally high in states with high 
incidence of indebtedness and low in states with low incidence of indebtedness 
(Appendix - 8). Debt incurred by farmers for marriages and social ceremonies was 
also very significant in some states. Though Bihar had low level of debt per farmer 
hous;ehold, 23 per cent of the outstanding debt was for marriages and ceremonies. 
This was much higher than the all-India average of 11 per cent. 
4.4.3: Indebtedness and Suicides 
"The manifestation of distress is stressful behaviour arising out of social, 
economic and psychological reasons. However, one common factor that can be seen 
across all regions is that manifestation of economic distress is primarily through 
indebtedness" (Johl, 2006). Tata Institute of Social Science (TISS, 2005) as per the 
direction of Mumbai High Court conducted a study on agrarian crisis, the report made 
folliawing important observations that Suicides occurred among large landholders & 
dov/n to the landless. That, cycles of debt and destitution led to suicide of the head of 
the family reducing the survivors to landlessness due to debt. Among those committed 
included medium and large landowners who were also affected by a high level of un-
payable debt. 
Therefore the primary cause behind farmer suicides that evolves from most 
studies is 'indebtedness'. A farmer gets indebted when his/her return from the field is 
not as much as he expected and he becomes unable to pay the loan, which he might 
have taken for productive purpose, social purpose or to meet his immediate 
consumption needs. Indebtedness is quite evident in most of the affected states. The 
failure of co-operative institutions has further made the large number of farmers to 
fall back on the moneylender who charges exorbitant interest. This charge varies from 
36 per cent to 60 per cent (Assadi, 2008). Still most of the victims were found to 
prefer taking loan from moneylenders although they charge exorbitant interest rate 
may be due to cumbersome process followed by institutional sectors (Mukherjee, 
2009). In Andhra Pradesh crop losses, consecutive failure of monsoon, recurrent 
droughts, mounting debts, mono-cropping, and land tenancy, was found to be the 
main causes which led many distressed farmers to commit suicide. About 76 per cent 
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of the victims were dependent on rain-fed agriculture and 78 per cent were small and 
marginal farmers. Further 76 to 82 per cent of the victim households had borrowed 
from non-institutional sources and the interest rates charged on such debts ranged 
from 24 to 36 per cent (Golait, 2007). 
There is a close relationship between economic hardship, indebtedness, and 
suicide. Poor economic conditions led to indebtedness and sometimes led to economic 
distress causing suicide. High interest rates charged on loans and diversion of loans 
for non-productive purposes or crop failure pushes farmers into a debt trap, creating 
pressure for suicides (Gill, 2005). In Kamataka indebtedness was the major factor for 
farmer suicides as many as 61.6 percent of farmer households were indebted 
compared to a national average of 48.6 percent. Further 34 percent of indebted farmer 
households borrowed from moneylenders. Indebtedness is a huge and growing burden 
in the rural country side, particularly among poor farmers and was the single most 
conspicuous reason for the mounting number of suicides in Kamataka (Menon, 2001). 
While there may be a variety of triggers that cause individuals to take this drastic step, 
indebtedness is the common thread that links them. Further, in these cases, 
indebtedness of fanners was predominantly tied to informal sources of credit and not 
to institutional credit structures like banks and co-operative credit societies. 
(Vidyasagar and Chandra, 2004) reported that about 3,000 Andhra Pradesh farmers 
committed suicide in five years because of the debt trap, drought and crop failure. The 
government perspective on farmer suicides in India has been critically analysed by 
Vidyasagar and Chandra (2004) arguing that farmer suicides cannot be reduced to a 
personal problem, but rather are related to an agrarian crisis. Their study revealed that 
the debt trap was the main cause of farmers taking the extreme step of committing 
suicide. The debt trap tightened because of the agrarian crisis on the one hand and 
inaccessibility of institutional credit on the other. No institution was lending money to 
the farming community for the same purposes for which they lend money to the urban 
middle class. Thus, farmers depend on non-institutional credit. In many cases, the 
extreme step of suicide was taken as recourse due to the heavy pressure and 
humiliation from the non-institutional sources (money lenders). 
The decennial All-India Debt and Investment Survey (AIDIS) and the 
Situation Assessment Survey of Farmers (SAS), provide insights into varied 
dimensions of fanners' indebtedness in India. In 2003, SAS estimates indicate that 58 
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per cent of the outstanding debt was for agricultural purposes. Further, more than two-
fifths of the total outstanding debt is from informal sources (Table 4.7). Such debts 
from moneylenders and input dealers would carry greater interest burden and thereby 
increasing the cost further. The recent All India Debt and Investment Survey (AIDIS) 
indicates that from the total non-institutional outstanding debt for cultivator 
hous(;holds on end June 2002, nearly three-fourths carried interest rate of 20 per cent 
or more per annum and more than half of these carried interest rate of 30 per cent or 
more per annum(Table 4.8). 
Table 4.7: Source Wise Share of Debt of Cultivator Households: 1951-2002 
Source 
Institutional 
Cooperative Societies/ Banks, etc 
Commercial banks 
Non-Institutional 
Moneylenders 
Unspecified 
Total 
1951 
7.3 
3.3 
0.9 
92.7 
69.7 
-
100.0 
1961 
18.7 
2.6 
0.6 
81.3 
49.2 
-
100.0 
1971 
31.7 
22.0 
2.4 
66.3 
36.1 
-
100.0 
1981 
63.2 
29.8 
28.8 
36.8 
16.1 
-
100.0 
1991 
66.3 
30.0 
35.2 
30.6 
17.5 
-
100.0 
2002 
61.1 
30.2 
26.3 
38.9 
26.8 
-
100.0 
Source: Expert Group Report on Agricultural Indebtedness, 2007 
Table 4.8: Distribution of Debt by Interest Rates and Source for Cultivator Households 
(2002) 
Nil 
0-6 
6-10 
10-12 
12-15 
15-20 
20-25 
25-35 
>30 
All 
Institutional 
0.5 
1.8 
3.0 
7.4 
50.0 
34.8 
1.4 
0.0 
0,3 
100 
Non-institutional 
17.4 
2.3 
0.3 
0.6 
1.6 
2.7 
36.2 
0.3 
38.2 
100.0 
Source: Expert Group Report on Agricultural Indebtedness, 2007 
The foregoing facts indicate that suicides were not just individual actions 
alone but perhaps driven by certain socio-economic pressures either sudden or 
acc;umulated. The causes for suicides are multifactorial, interlinked and progressive. 
"It is clear that suicide cannot be just attributed to mental depression. Various socio-
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economic factors together contribute to mental depression." (Vidyasagar and 
Chandra, 2004). 
4.5: Farmer Suicides 
Increasing incidence of farmer's suicides is a strong manifestation of the fact 
that Indian agriculture and farming community is in a very deep crisis. The incidences 
of farmer's suicides started in 1986 and continuously increased during the subsequent 
decades of the 1990s and 2000s. During the ten year period between 1997 and 2006 as 
many as 166304 farmers ended their lives through committing suicides (Nagraj, 
2008). In recent years, an increasing incidence of farmers' suicides has been 
observed. Suicide being a multifaceted and complex phenomenon, the risks are 
idenrified either in the neurobiological or socio-economic domain. The former are 
predisposing in nature and are internal to the individual whereas the latter are the 
precipitating ones and are external to the individual. A relatively higher suicide 
among a particular sub-group is indicative of a larger socioeconomic malaise (Mishra, 
2007). 
During the period between 1997 and 2010 as many as 232464 farmers 
committed suicide in India. The average suicides committed by farmers per year 
during this period amounts to about 16605, farmer suicides is 14.5 per cent of all the 
suicides in the said time period. Of all the farm suicides males were 197595 which 
stand at 85 per cent of all the suicides committed by farmers in India during 1997 and 
2010 (NCRB, 2010). The numbers very high and shocking are in fact underestimation 
of the actual figures (Nagaraj, 2008). This is mainly because of strict and stringent 
definition of a farmer adopted in identifying a farm suicide. "The title to land was 
taken as the criterion for identifying the farmer and this often left out a genuine 
farmer from the count. For example, a tenant farmer who leased in land and hence did 
not have a title to the land could be denied the status of a farmer; so also a farmer if 
the title was in his father's name" (Nagaraj, 2008). This may also be partly 
responsible for high percentage of suicides among male farmers (which is 85 per cent) 
as compared to percentage of suicides among females for the period 1997 to 2010. 
The difference between male farmers and female farmers committing suicide as per 
cent of all males and all females committing suicide is also very significant; the 
former is 19.6 while the latter is only 5.8 per cent. As there is possibility of 
undercounting of female farm suicides in the police records as noted earlier that the 
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criterion generally adopted in these records for identifying a farmer is title to land and 
since the title is generally in the name of male head of the household it is very likely 
tliat a female farmer who commits suicide will not be recorded as a farmer in these 
records. 
The number of farmer suicides annually remained more or less steady during 
the given time period with a sudden jump in year 1998, 16015 farm suicides from 
13622 farm suicides in year 1997 which was 18 per cent increase in one year. All 
other years' suicides per year have hovered around 16000 and 17000 annually except 
tlie latest year 2010, the number of farm suicides is 15964 which is least since 1998. 
On the other hand share per cent of farmer suicides to all suicides after remaining 
more or less steady with slight variations has started showing a declining trend since 
2007 and is at least 11.9 per cent for year 2010. 
Table 4.9: Trend in Farmer Suicides 
1997 to 2001 
All 
suicides 
528228 
Farmer 
suicides 
78737 
Farmer 
suicides as 
% of all 
suicides 
14.9 
2002 to 2006 
All 
suicides 
566991 
Farmer 
suicides 
87567 
Farmer 
suicides as 
% of all 
suicides 
15.4 
2007 to 2010 
All 
suicides 
509404 
Farmer 
suicides 
66160 
Farmer 
suicides as 
% of all 
suicides 
13.0 
Source; National Crime Record Bureau 
For the purpose of analysis the period of study was divided into three different 
periods viz; 1997 to 2001, 2002 to 2006, and 2007 to 2010 (Table 4.9). We observe 
that in the first period farmer suicides as per cent of all suicides were 14.9 which 
increased to 15.4 per cent during 2002 to 2006 however during the last period 2007 to 
2010 the percentage has feUen to 13.0 per cent. The falling trend can be explained as a 
n;suh of measures taken by the government after 2005 especially regarding credit. 
The general suicide rate in the country was increasing at an increasing rate, 
\^ 'hile farmer suicide rate is more or less constant or is decreasing (Fig: 4.1). One of 
the reasons may be that general suicide rate is increasing against the increasing 
population base while as the farmer suicide rate increase against a falling population 
base (Nagaraj, 2008). That is why general suicide rate in the country has not seen 
much of the change. Farmer's suicides per year which peaked around year 2004 are 
ft)llowing a declining trend showing a sharp decline around 2010. 
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Fig 4.1: Yearly Variations in all Suicides and Farmer Suicides in India 
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4.5.1: Incidence of Farmer Suicides across various States in India 
India is a diverse country and this argument is again validated as there is high 
degree of variation in terms of number, as well as share per cent, of farm suicides to 
all suicides across different states in the country (Appendix - 9). A similar variation 
also exists for general suicides. The correlation coefficient between the number of 
general suicides and farm suicides during year 2010 (Appendix - 9) is positive and 
high (+0.82; n=29); which means that those states which are suicide prone in general 
sense also suffer high farmer suicides. The distribution of number of suicides across 
different states is highly uneven. The number of farmer suicides is highly 
concentrated in certain states. The top seven states in terms of farmer suicides during 
the year 2010 have been Maharashtra, Karnataka, Andhra Pradesh, Madhya Pradesh, 
(^hhattisgarh. West Bengal and Kerala and amount to 78.3 per cent of the all farmer 
suicides in the country (Table 4.10), While top seven states in terms of general 
suicides are Tamil Nadu West Bengal Maharashtra Andhra Pradesh Karnataka 
'^1adhya Pradesh and Kerala. The two groups differ and overlap only partially, but 
these states have generally both high farmer suicide rates as well as general suicide 
rates. 
96 
Table 4.10: Farmer suicides in India - (seven worst states) 
State Wise Farmer Suicides in India Year 2010 
States / UTs 
Maharashtra 
Kamataka 
Andhra Pradesh 
Madhya Pradesh 
Chhattisgarh 
West Bengal 
Kerala 
Male 
Farmer 
2947 
2128 
2130 
973 
778 
800 
797 
Female 
Farmer 
194 
457 
395 
264 
348 
193 
98 
Total (M+F) 
Farmer 
3141 
2585 
2525 
1237 
1126 
993 
895 
All Suicides 
15916 
12651 
15901 
9003 
6522 
16037 
8586 
Share % of 
Farmer suicides 
to all suicides 
19.7 
20.4 
15.9 
13.7 
17.3 
6.2 
10.4 
S'Ource; National Crime Record Bureau (2010) 
4.6: Ecological Crisis in Agriculture 
The Green Revolution is credited with resolving a widening Asian food crisis 
in the 1960s. More remarkable and unprecedented was the speed and scale with which 
it solved the food problem. Further it contributed to a substantial reduction in poverty 
and broader economic growth in many Asian countries (Hazell, 2009). India was one 
of the principle countries to benefit from this scientific irmovation especially in the 
backdrop of it political vulnerability against food imports. Even with the success of 
tlie Green Revolution, there are remaining social and environmental problems that 
still need to be resolved and a continuing need to increase yields to meet growing 
food needs. Agriculture's main challenge for the coming decades will be to produce 
sufficient food and fibre for a growing global population at an acceptable 
environmental cost. This challenge requires an ecological approach to agriculture that 
is largely missing from current management and research portfolios (Robertson & 
Swinton, 2005). 
4.6.1: Environmental Problems 
Despite a promising beginning, the further intensification of input use since 
the adoption of Green Revolution technologies in the mid-1960s, has provided lower 
marginal returns (Byerlee, 1992) and the continued intensification of cropping has 
sometimes caused degradafion of the resource base in the form of salinization, 
overexploitation of ground water, physical and chemical deterioration of the soil, and 
pest and disease problems (Fujisaka et al, 1994; Siddiq, 1994). The broader worries 
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alDout the environmental sustainability of the current agricukural practices include: 
excessive and inappropriate use of fertilizers and pesticides that pollute waterways 
and kill beneficial insects and other wildlife; irrigation practices that lead to salt build 
up and eventual abandonment of some of the best farming lands; increasing water 
scarcities in major river basins; and retreating groundwater levels in areas where more 
•water is being pumped for irrigation than can be replenished (Hazell and Wood, 
2008). 
Out of 328.7 milHon hectare of geographical area of India, about 141 million 
hectares is net cultivated area. Of this, about 57 million hectare (40 per cent) is 
irrigated and the remaining 85 million ha. (60 per cent) is rain fed 
{www.agricoop.nic.in/nrm/statnrm.pdf). This area is generally subject to wind and 
water erosion and is in different stages of degradation for subjecting to intensive 
aj^ricultural production. Therefore, it needs improvement in terms of its productivity 
pi;r unit of land and per unit of water for optimum production. Rain fed agriculture is 
characterized by low levels of productivity and low input usage. Crop production is 
subjected to considerable instability from year to year due to its dependence on 
rainfall, which is slightly erratic and variant in space and time. More than 200 million 
of the rural poor live in the rain fed regions. These risk prone areas exhibit a wide 
variation and instability in yields {www.agricoop.nic.in/nrm/statnrm.pdj). 
4.7: Depletion and Degradation of Resources 
In the context of agriculture, "sustainability" refers to the capacity to remain 
productive while maintaining the resource base. According to Gips (1987), 
"Agriculture is sustainable if it is ecologically sound, economically viable, socially 
just, humane and adaptable". Land and Water are two most important resources for 
sustainable growth of agriculture. It is well established that health and strength of 
these scarce resources is degrading at an accelerated pace and productive resources 
are being diverted from agriculture to other sectors. 
4.7.1: Degradation of Land Resources 
Degradation which is one of the biggest challenges is evident in increased soil 
erosion, decline in soil fertility, water-logging, secondary salinization and 
contaminations of soils with toxic elements. The scope to expand the area available 
for cultivation as the demand for industrialization, urbanization, housing and 
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infrastructure is forcing conversion of agricultural land to non - agricultural uses is 
limited. With an increasing pressure of population and a decreasing per capita 
availability of cultivable land, there is a need to enhance cropping intensity without 
compromising land productivity (SIA, 2011-12). However shifts in resource 
availability and resulting land use changes are adversely affecting growth of 
agricultural sector and national food security. The per capita availability of cultivable 
land has declined from 0.27 ha. in 1982 to 0.18 ha in 2003, adversely affecting the 
livelihoods of people engaged in farming especially small and marginal farmers 
(Sharma, 2011). 
The trends in agricultural land use in India during the last three decades are 
given in table 4.11. Land available for cultivation has declined over time while land 
not available for cuhivation has increased continuously. For example, net area sown 
has declined from about 142 million hectares in Triennium Ending (TE) 1983-84 to 
140.76 million hectares in TE 2008-09, a reduction of about 1.3 million hectares. 
Land not available for cultivation has increased from about 40 million hectares in TE 
1983-84 to 43.16 million hectares in TE 2008-09. Similarly, area under fallow land 
has increased from 23.26 million hectares to 25.3 million hectares during the same 
period. As is evident from Table 4.11, cropping intensity has increased from 124.17 
per cent in TE 1983-84 to 138 per cent in TE 2008-09. In view of declining 
availability of land for agriculture, increasing cropping intensity is the only answer to 
the problem of land constraint. 
Table 4.11: Indicators of Land Use and Waste Land in India 
(Million lia) 
Year 
TE1983-84 
TE 1993-94 
TE2003-04 
"E2008-09 
Gross 
cropped 
area 
176.35 
184.42 
184.65 
194.25 
Net sown 
area 
142.05 
(46.7) 
142.23 
(46.7) 
137.98 
(45.2) 
140.76 
(46.0) 
Not available for 
cultivation 
40.09 
(13.2) 
40.84 
(13.4) 
41.95 
(13.7) 
43.16 
(14.1) 
Culturable 
waste lands 
16.11 
(5.3) 
14.66 
(4.8) 
13.45 
(4.4) 
13.03 
(4.3) 
Cropping 
intensity 
124.17 
129.93 
133.77 
138.00 
Fallow 
land 
23.26 
(7.6) 
24.22 
(7.9) 
27.53 
(9.0) 
25.30 
(8.3) 
Source: Sharma. V.P, 2011 
Note: Figures in parentheses are percentages to the total reported area 
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4.7.2: Soil Health 
Soil health from the agricultural point of view refers to the capacity of soil to 
ensure proper physical, chemical and biological activities and processes for sustaining 
higher crop productivity (SIA, 2011-12). As land resources are stagnant, an increase 
in food production has to come from increase in productivity. The quality of Indian 
soils is gradually deteriorating at the farm and eco-system level. The major threats to 
soil quality come from a loss of organic carbon, erosion, nutrient imbalance, 
compaction, salinization, water-logging, decline in soil bio-diversity, urbanization, 
C(5ntamination with heavy metals and pesticides and from an adverse impact of 
climate change (SIA, 2011-12). 
Of India's total geographical area of 328.73 M ha, it is estimated that an area 
of about 107.4 M ha has been degraded (Plarming Commission, 2001). In a study, T E 
R I (1998) identified soil erosion, occurring due to wind and water, as the single 
largest cause of degradation, followed by water-logging, salinity, and declining 
fertility. The study also found that soil was becoming polluted with municipal and 
domestic sewage, pesticides, and fertilizers. Soil degradation leads to loss of 
productivity, which in turn affects food security and the potential for rural on- and 
off-farm income generation. 
There is growing evidence that poor irrigation practices have led to significant 
waterlogging and salinization of irrigated land. Dogra (1986) estimates that nearly 4.5 
million hectares of irrigated land in India are affected by salinization and a further 6 
million hectares by waterlogging, while Umali (1993) claims that 7 million hectares 
of arable land has been abandoned because of excessive salts. Even more worrying for 
inigated agriculture is the threat from the growing scarcity of fresh water in much of 
Asia. Many countries are approaching the point where they can no longer afford to 
allocate two-thirds or more of their fresh water supplies to agriculture 
(Comprehensive Assessment of Water Management in Agriculture, 2007). 
The information on the extent of soil degradation in the country has 
been assessed by various agencies. National Bureau of Soil Survey and Land Use 
Planning (NBSS&LUP), Nagpur of Indian Council of Agricultural Research (ICAR) 
in 2005 has published that 146.82 million hectare area is reported to be suffering from 
vai-ious kinds of land degradation. It includes water erosion 93.68 million ha. Wind 
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erosion 9.48 million ha. Water logging/flooding 14.30 million ha. Salinity/alkalinity; 
5.94 million ha., Soil acidity; 16.04 million ha. and complex problem; 7.38 million ha. 
The State-wise details of extent of various kind of lands degradation are given in 
(Appendix - 10). Water erosion, water logging, soil acidity are prevalent among all 
the states. Wind erosion is only in few states while as salinity/alkalinity are widely 
visible across most of the states. States with higher areas under water erosion are 
Madhya Pradesh and Chhattisgarh (17883 thousand hac), Andhra Pradesh (11518 
thousand hac), Uttar Pradesh & uttarakhand (11392 thousand hac) followed by 
Maharashtra at (11179 thousand hac). Gujarat, J&K and Orissa are the states with 
rriore than five thousand hacters of area with Water erosion. 
Degradation due to wind erosion is prevalent only in few states. Rajasthan has 
th.e largest area (6650 thousand hac) effected by wind erosion. J&K and Haryana are 
the only other two states with large areas effected by wind erosion the affected area is 
(1360 & 536 thousand hac) respectively for the two states. The issues of water 
logging is seen across all the states more affected states being up and Uttrakhand 
(2359 thousand hac) Kerala (2098 thousand hac), Bihar & Jharkhand (2001 thousand 
hac), and Andhra Pradesh (1896 thousand hac). Salinity/Alkalinity is also very 
common across all states. The worst hit states being Rajasthan, Uttar Pradesh, 
Uttrakhand and Maharashtra. Soil Acidity is highest in M.P & Chattisgarh (6796 
thousand hac). 
The states in which more than half of the area is degraded are Andhra Pradesh, 
Himachal Pradesh, Kerala, Madhya Pradesh & Chhattisgarh, Uttar Pradesh & 
Uttarakliand and most of the North Eastern states (Appendex-10). Salt affected soils 
are not fit for cultivation due to the prevalence of high sodicity (pH > 9.5) and/or 
salinity. Application of gypsum as soil or water amendment along with Farm Yard 
Manure (FYM) could alleviate the adverse effects of soil sodicity and allow the 
growing of rice and wheat in these areas. Besides, these soils are also deficient in 
molybdenum (Mo), nitrogen (N), calcium (Ca) & magnesium (Mg). About 11 million 
ha of arable acidic soils with pH < 5.5 suffer from deficiencies as well as toxicities of 
certain nutrients and have very low productivity. 
Nutrient use coupled with neglect of organic manures has resulted in multi-
nutrient deficiencies in Indian soils (Appendex-11). These deficiencies are becoming 
more critical for Sulphur, Zinc and Boron. At all India level 48 per cent of the 
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samples have shown deficiency for Zinc, 33 per cent foe Boron, 13 per cent for 
Molybdenum and 12 per cent for Ferrous with Manganese 5 per cent and Copper 3 
per cent being the lowest. Among the states Haryana shows higher deficiency in Zinc 
60 per cent Molybdenum 28 per cent and Ferrous 20 per cent Manganese 4 per cent 
and Copper 2 per cent. Kamataka has 73 per cent samples with Zinc deficiency, 35 
per cent with ferrous deficiency, 32 per cent Boron, 17 per cent Manganese and 5 per 
cent Copper. Madhya Pradesh has 44 per cent samples deficient in Zinc, 22 per cent 
in Boron, 18 per cent in Molybdenum and 7 per cent in Ferrous. Uttar Pradesh and 
West Bengal have higher deficiencies of Zinc and Boron with up having 46 per cent 
samples deficient in Zinc and 24 per cent in Boron on the other hand West Bengal has 
68 per cent samples deficient in Boron while 36 per cent deficient in Zinc. Punjab has 
recorded 48 per cent samples deficient in Zinc 14 per cent in Ferrous and 13 per cent 
in Boron. Maharashtra has highest per cent of samples 86 per cent deficient in Zinc 
and 24 per cent deficient in Ferrous. Gujarat is the only state with samples showing 
deficiency across all the micro nutrients 24 per cent Zinc, 10 per cent Molybdenum, 8 
pe;r cent Ferrous, 4 per cent Copper, 4 per cent Manganese and 2 per cent Boron. 
Zinc deficiency is recognized as a nutritional disorder in rice on sodic and 
calcareous soils that have a high ph. The iron (Fe) deficiency has been noticed in rice 
on coarse-textured soils. Similarly, the deficiency of manganese (Mn) is increasingly 
apipearing in wheat when it is grown after rice on coarse textured alkaline soil having 
low organic matter content, high available P or silicon (Si) and high Mg:Ca ratio. 
Boron deficiency is becoming more widespread in red and lateritic, acidic, coarse 
textured alluvial soil. The limiting nutrients do not allow for the full expression of 
other nutrients, thereby, lowering the fertilizer responses and crop productivity (SIA, 
2011-12). 
As the nutrient additions do not keep pace with nutrient removal by the crops, 
the fertility status of Indian soils has been declining fast under intensive agriculture 
and is now showing signs of fatigue, especially in the Indo-Gangetic plain (SIA). The 
soils in India possesses having a net negative balance of about 8-10 million tonnes of 
NPK at the country level. The potassium (P) is the most mined nutrient from soils 
with the rate of its removal being 7 metric tonne and in proportion to an addition of 
only one metric tonne. Sulphur deficiencies are also showing up in all parts of the 
country being more rampant in the southern region. The deficiencies could be 
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assumed to be occurring in 40-45 per cent of districts covering about 60 million ha of 
net sown area (SIA, 2011-12). (Appendix 12) gives state wise soil fertility status. 
Most of the states in east zone are low to medium in nitrogen, phosphorous and 
potassium with some north east states having higher contents of nitrogen. West zone 
states are having high potassium levels and low levels of Nitrogen and Phosphorous. 
States in the North Zone are generally having low to medium status in all the three 
micronutrients that is Nitrogen, Phosphorous as well as Potassium. However states in 
southern zone are low in nitrogen, low to medium in phosphorous. While potassium 
varies across all the states with some having low, some low while others have high. 
Besides pest problem emerged as an important problem during the early Green 
Revolution era, because many of the first high-yielding varieties released had poor 
resistance to some important pests. The problem was compounded by a shift to higher 
cropping intensities, mono cropping, high fertilizer use (which creates dense, lush 
canopies in which pests can thrive), and the planting of large adjacent areas to similar 
varieties with a common susceptibility. Control was initially based on prophylactic 
chemical applications, driven by the calendar rather than incidence of pest attack. 
This approach disrupted the natural pest-predator balance, and led to a resurgence of 
pest populations that required even more pesticide applications to control. Problems 
were compounded by the build-up of pest resistance to the commonly used pesticides. 
As pesticide use increased so did environmental and health problems. The health costs 
of pesticide use in rice reached the point where they more than offset the economic 
benefits from pest control (Rola and Pingali, 1993). 
4.8: Issues in Irrigation 
Most of the major river systems in Asia are already fully exploited at least part 
of the year, and the massive expansion of tube well irrigation in South Asia has led to 
serious overdrawing of groundwater and falling water tables. In the Indian 
subcontinent, groundwater withdrawals have surged from less than 20 cubic 
kilometres to more than 250 cubic kilometres per year since the 1950s (Shah et al, 
2003). More than a fifth of groundwater aquifers are overexploited in Punjab, 
Haryana, Rajasthan, and Tamil Nadu, and groundwater levels are falling (World 
Bank, 2007). Even as current water supplies are stretched, the demands for industry, 
urban household use, and environmental purposes are growing (Comprehensive 
Assessment of Water Management in Agriculture 2007; Rosegrant and Hazell, 2000). 
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It wovild seem that either many Asian farmers must learn to use irrigation water more 
sparingly and more sustainably or the irrigated area will have to contract. 
Water is the leading input in agriculture. Development of irrigation and water 
management are crucial for raising the levels of living in rural areas. India is a 
monsoon dependent country for its water resources and only around 40 per cent of 
country's cultivated area is irrigated. Irrigation sector has been fundamental to India's 
economic development and poverty alleviation since 14.5% of India's gross domestic 
product (GDP) and 58% of employment is based on agriculture (Economic Survey, 
2011-12). During the post-independence period, the country has invested a huge 
amount of capital in the major and the medium irrigation projects. Three states have 
already achieved 70% or more of the ultimate irrigation potential with 
Tamilnadu recording 100% achievement, followed by Punjab and Rajasthan at 84% 
and 74% respectively (Palanisami at el, 2007). 
Since 1950-51 net irrigated area has increased from 21 million hectares to 60 
million hectares in 2004-05, an increase by over 200 per cent in 5 and a half decades. 
Gross irrigated area which includes land cultivated more than once in a year with the 
help of irrigation has gone up from 23 million hectares to 81 million hectares, an 
increase by around 300 per cent in 5 and a half decades (Indiastat.com). The benefits 
of irrigation are available for more land now than in 1950-51. In 1950-51, total 
cropped area was 133 million hectares but by the end of the century the total cropped 
area had increased to 193 million hectares. Moreover, only 17 per cent of cropped 
area got the benefit of irrigation in 1950-51. But now, more than 50 per cent of all 
cropped area gets the benefit of irrigation (Palanisami at el, 2007). 
Stagnating agriculture has emerged, during recent years, as a speed breaker in 
India's otherwise splendid and enviable growth story. The failure of rapid economic 
growth to bring about poverty reduction in commensurate manner is also another 
major concern linked with stagnant agriculture (Mukherji et al, 2013). The 
importance of irrigation for agricultural production growth in India hardly needs any 
emphasis. Irrigation, in 2000, contributed to 40 per cent of the crop area but 70 per 
cent of the total crop production. Improved reliability of water supply through canals 
or, more significantly through groundwater, has significantly contributed to the 
increase in agricultural productivity in India (Brown, 2003). Recent studies show that 
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the irrigation needs to play a larger role towards a goal of achieving a higher 
agricultural productivity and the national food security (Kumar, 1998). 
Irrigation in India has under gone a rapid transformation post-independence. 
At the heart of the transformation that India's irrigation economy has been undergoing 
is the wresting, by millions of small farmers, of the initiative for irrigation 
development from the hands of the State (Mukherji et al, 2013). Under the model of 
in-igation development that India followed since the 1830's, the State has been the 
architect, entrepreneur, engineer and manager of irrigation systems. 'Command area' 
and 'duty' were the mantra of irrigation planning and management. The Government 
was the provider of irrigation and the farmer a passive recipient. In this model of 
unbalanced irrigation development, command areas were created near hydraulically 
opportune sites where reservoirs or weirs could be built and downstream areas could 
be 'commanded' by gravity flow. Farmers in the rest of the country were left to fend 
for themselves. Post-Independence, India followed much the same strategy for 
inigation development that created pockets of prosperous command areas, leaving 
other parts to rain fed farming (Mukherji et al, 2013). The Green Revolution 
depended on timely irrigation, which was not possible through the state-run canal 
imgation system. Hence there was a phenomenal increase in privately-owned shallow 
tube wells, from about "1000 in 1947 to about 36000 in 1968/69 to about 20 million 
presently" (Mukherji et al, 2013). 
4.8.1: Changing Sources of Irrigation 
Indian farmers gain access to irrigation from two sources—surface water (that 
is, water from surface flows or water storage reservoirs) and groundwater (that is, 
water extracted by pumps from the groundwater aquifers through wells, tube wells 
and so on). Canal irrigated area has increased from 8.3 million hectares to 18 million 
hectares during 1950-51 and 1999-00 (Table 4.12). Likewise, well irrigated area has 
increased from 6 million hectares to 34 million hectares during the last 50 years. Well 
inigation in 1999-00 accounted for nearly 59 percent of the total irrigated area 
as compared to only 29 per cent in 1950-51. Wells and tube wells constitutes 
the major share (58.7 per cent) followed by canals (31.5 per cent). Growth of well 
inigation has been at the expense of irrigation from tanks and other sources. During 
the period from 1950-1999, the area under tanks had been decreased from 3.6 million 
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hectares to 2.7 million hectares. Tanks are mostly concentrated in areas where other 
sources of irrigation are less or completely absent. 
Table 4.12: Area and Percentage Share of Different Irrigation Sources 
Irrigation Sources 
Canals 
Wells and Tube wells 
Tanks 
Other sources 
Total 
1950-51 
Area 
(1000 ha) 
8295 
5978 
3613 
2967 
20862 
% 
40 
29 
17 
14 
100 
2004-05 
Area 
(1000 ha) 
14763 
35189 
1734 
7531 
59217 
% 
31.5 
58.7 
4.7 
5.1 
100 
2009-10 (P) 
Area 
(1000 ha) 
16697 
39042 
1638 
5880 
63257 
% 
26.3 
61.7 
2.6 
9.2 
100 
Source: www.indiastat.com 
Note: Figures for 2009-10 are provisional (P) 
4.8.2: Canal irrigation 
Surface irrigation has played an important role in the turnaround of agriculture 
but as of now it is plagued by a number of ills the serious one being ageing of the 
infrastructure. Almost 60 per cent of the total dams of the country are more than two 
dcicades old. Canal networks also need annual maintenance. Besides regular 
maintenance, many older structures need replenishment for which funds are a 
constraint. Increased Siltation of Large Dams is another challenge. The Inter-Ministry 
Task Force on large reservoirs maintains that one third of their storage capacity has 
been affected by siltation, resulting in reduced area under irrigation and lowering the 
life of the dam. In most cases the rate of siltation is far in excess of the rate assumed 
during construction (Planning Commission, 2001). Another issue related to most large 
dams is that they are not completed within the scheduled period or budget and spill 
over from one 5-year plan to another. When the Tenth Plan began, there were 410 on-
going projects, some of them started in the Fifth Five-Year Plan. The spill over costs 
from previous projects to the Tenth Plan is Rs. 17,700 crore which is more than the 
allocated amount (MoRD, 2006). These delays have not only led to escalated costs 
but also to delays in returns from the investment and lower the viability of these 
projects. 
Farmers who have land at the end of the canal system are called tail-enders. A 
national research study undertaken by the Development Support Centre shows that 
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tail-ender deprivation is far more than assumed thus far. In Gujarat, in a major water 
deficient project Dharoi with 45,000 ha of command area, the tail-enders' problem 
was found in 37 per cent of the command area. Even in the areas with warabandi 
system in Punjab and Haryana, 70 per cent of the tail-end farmers got 54 per cent to 
70 per cent less water than they were entitled to (DSC, 2003). A major impact of this 
was the lower agricultural productivity of tail-end farmers, movement to low-value 
crops or practice of leaving land fallow. The causes of tail-ender deprivation are 
excessive use by head-reach farmers, poor maintenance, fewer funds allotted to tail 
regions for maintenance, poor construction, and design fault. 
With massive public investments still going to them, improving the 
performance of major and medium irrigation systems remains an area of active focus 
in India. Dissatisfaction with the performance of canal irrigation is understood in 
several ways. Despite government and donor investments of the order of US $ 60-70 
billion in constructing new and rehabilitating old irrigation systems during the past 
two decades, the area actually irrigated by canal irrigation has declined by 3-4 million 
ha compared to 1991. The government of India is worried that the gap between 
irrigation potential created (IPC) and irrigation potential utilized (IPU) is steadily 
growing (Planning Commission, 2011a). A persistent problem is also the neglect of 
system upkeep and massive build-up of deferred maintenance. International lenders 
have made large loans for rehabilitation of old systems. However, canal irrigation 
schemes manifest a build-neglect-rebuild syndrome; as a result, rehabilitation is not 
sustainable. If sustained build-up of deferred maintenance is one indicator of the need 
for corrective action, the persistence of head-tail inequity is another (Shah, 2003). 
Poor recovery of irrigation service fees (ISF) is yet another (Planning Commission, 
201 lb). The boom in tube wells in canal commands is also a sign that farmers expect 
inrigation managers to provide higher level of irrigation service than offered now 
(Shah, 2009). 
4.8.3: Ground Water 
In India, groundwater resources play a major role in India's irrigation 
economy, and are crucial for meeting water supply needs of both rural and urban 
areas (Kumar, 2007). Table 4.13: gives the share per cent of ground water in gross 
inigated area across major states in India. Gujarat has the highest share of irrigated 
area dependent on ground water sources. Madhya Pradesh, Maharashtra, Punjab, 
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Rajasthan, Tamil Nadu, West Bengal and Uttar Pradesh are some other states where 
ground water sources contribute more than 50 per cent. There are ever-increasing 
evidences of aquifer over exploitation in many localities, which cause negative 
consequences such as drinking water shortage, enormous increase in cost of water 
abstraction from wells, frequent well failures, reducing command area of wells, 
increasing inequity in access to well water for irrigation, and ecological degradation 
such as reduced groundwater table and soil salinity (Kumar, 2007). As groundwater 
cctntributes more than 5 per cent of India's GDP (Kumar, 2007) and accounted for 
nearly 61.2 per cent of the net irrigated area in the year 2000 (Ministry of Agriculture, 
Government of India), there is no doubt that depletion will have long-term impacts on 
the country's economic growth and food security. 
Table 4.13: Share Per cent of Ground Water in Gross Irrigated Area across 
Ma or States in India 
States 
/^ndhra Pradesh 
(jujarat 
Haryana 
Kamataka 
h/ladhya 
Pradesh 
^/Iaharashtra 
Orissa 
Punjab 
FLajasthan 
I'amilnadu 
Uttar Pradesh 
West Bengal 
Gross Irrigated 
Area 
5.74 
3.51 
5.22 
3.17 
4.59 
3.82 
2.39 
7.80 
6.60 
3.50 
17.67 
3.50 
Gross Groundwater 
irrigated Area 
2.45 
2.81 
2.57 
1.19 
3.10 
2.63 
0.62 
5.92 
4.30 
1.88 
13.42 
2.13 
Percentage 
contribution of 
ground water 
42.68 
80.06 
49.23 
37.54 
67.54 
68.85 
25.94 
75.90 
65.15 
53.71 
75.95 
60.86 
Source: Kumar et ai, (n.d) 
The over-exploitation of groundwater is emerging as an increasingly serious 
problem in certain agriculturally important districts of the country. The problem is 
more pronounced in rice-wheat based cropping systems in the Indo-Gangetic plains, 
and some sugarcane growing regions in the western and southern parts of the country 
(Sharma, 2011). The first set of alarms about groundwater over exploitation were 
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raised almost three decades ago based on observations for a selected locations in 
India, including Mehsana in north Gujarat, coastal Saurashtra and Kachchh, 
Coimbatore in Tamil Nadu, Kolar in Kamataka, and Jaipur in Rajasthan. Several 
scholars had looked at the problem of groundwater depletion from many disciplinary 
angles (Dhawan, 1997; Janakarajan, 1994). 
Over the years, several new regions have been classified as falling under 
"over-exploited" category. According to the 2004 nationwide assessment, 29 per cent 
of the groundwater blocks are in the semi-critical, critical, or overexploited categories. 
For five states, Gujarat, Haryana, Punjab, Rajasthan, and Tamil Nadu taken together, 
abiout two-third of the groundwater blocks fall in these categories. A crisis situation 
now exists in a number of states. In Punjab, groundwater in 75 per cent of blocks is 
over-exploited; in Rajasthan the corresponding figure is 59 per cent; and for 
Kamataka and Tamil Nadu the figure is around 37 per cent (Table 4.14). The situation 
is deteriorating at a rapid pace. Between 1995 and 2004, the proportion of unsafe 
districts (semi-critical, critical and overexploited) grew from 9 per cent to 31 per cent, 
the proportion of area affected increased from 5 per cent to 33 per cent and the 
population affected from 7 per cent to 35 per cent (GOI, 201 Ic) 
Table 4.14: Categorization of Blocks/Mandals/Talukas in terms of Ground 
Water Exploitation 
States 
Ardhra Pradesh 
Delhi 
Gujarat 
Haryana 
Kamataka 
Kerala 
Madhya Pradesh 
Maharashtra 
Punjab 
Rajasthan 
Tamilnadu 
Utiar Pradesh 
West Bengal 
Group of UTs 
All India 
Total no. of 
assessed 
units 
1231 
9 
223 
113 
175 
151 
312 
318 
137 
237 
385 
803 
269 
18 
5723 
Semi-critical 
Number 
175 
0 
69 
5 
14 
30 
19 
23 
4 
14 
57 
88 
37 
4 
550 
Per cent 
14 
0 
3! 
4 
8 
20 
6 
7 
3 
6 
15 
11 
14 
22 
10 
Critical 
Number 
77 
0 
12 
11 
3 
15 
5 
1 
5 
50 
33 
13 
1 
0 
226 
per cent 
6 
0 
5 
10 
2 
10 
2 
0 
4 
21 
9 
2 
0 
0 
4 
Over-exploited 
Number 
219 
7 
31 
55 
65 
5 
24 
7 
103 
140 
142 
37 
0 
2 
839 
per cent 
18 
78 
14 
49 
37 
3 
8 
2 
75 
59 
37 
5 
0 
11 
15 
Source: Report of sub-committee on "More crop and income per drop of water" GOI, 2006 
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While concerns over the future of groundwater use in India are growing (Gol, 
2Ci07 b), official statistics continue to paint a rosier picture of groundwater status in 
the country (Gol, 2005 b). If one goes by the official estimates of groundwater 
development in 2005 from CGWB, only 23.1 M ham out of the 43.2 M ham of 
renewable groundwater in the country is currently utilized (GOI, 2005). Again, if one 
gees by the most recent disaggregated data, only 15 per cent of the groundwater 
basins in the country are over-exploited; 7 per cent critically exploited. Nearly 62 
per cent of the groundwater basins are still "safe" for further exploitation (GOI, 
2005). 
The indiscriminate pumping of groundwater has led to a steep decline in the 
water table in many places. With secular decline in water levels, shallow wells dry up. 
As the investment for drilling tube wells reaches astronomical heights, the poor 
fanners lose out in the race of chasing water table. They are either forced to purchase 
water from the rich well owners at prohibitive prices or shift to rain-fed farming 
practices. In the first case, the economics of farming itself is adversely affected due to 
the rise in cost of production, affecting the livelihood security. The water buyers show 
in(^reasing tendency to grow cash crops that give much higher returns per unit of 
water consumed, as they are confronted with high marginal cost of using water and 
have limited access to irrigation water in volumetric terms (Kumar, 2005). 
In deep tube well areas of north Gujarat, if the State Electricity Boards 
start charging the full cost of electricity for pumping, irrigated production of many 
crops would be un-viable (IRMA/UNICEF, 2001; Kumar and Singh, 2001). This 
means that from a larger societal point of view, groundwater irrigation in such 
situations does not contribute to economic growth. On the other hand, it also has 
ncj^ative ecological impacts. The cumulative effect will be that the net social welfare 
wciuld be negative. Similarly in the case of hard rock areas, one of the immediate 
consequences of over-development has been the increase in incidence of well failures, 
and reduction in well yields. In such cases, the farmers are found to drill bore wells, to 
sustain access to irrigation water. The bore wells have poor discharges, and the well 
ovv'ners find it hard to grow water-intensive crops such as paddy. 
Table 4.15 shows the data on wells which have failed, and well which are not 
in use, available from minor irrigation census of 2001 for 12 Indian states. The total 
number of failed wells includes both wells which have permanently gone dry and 
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wells which are temporarily not in use. The second category essentially refers to wells 
which are seasonal, due to seasonal depletion of groundwater. The data shows that the 
states which are mostly underlain by hard rock formations, both the percentage of 
wells that have failed and which are not in use are high. For instance, in Orissa, even 
as per 2005 official data, the stage of groundwater development was only 18 per cent 
(GOI, 2005). But, a large percentage of dug wells (21.5 per cent), and a much large 
percentage of deep tube wells (51.8 per cent) have failed. In terms of numbers, a total 
of more than 79518 dug wells had failed in Orissa by 2001. Likewise, a significant 
percentage of open wells (17.3 per cent) in Andhra Pradesh have failed by 2000-01, 
thiDugh the level of groundwater development in the state was only 45 per cent even as 
per 2005 estimates (GOI, 2005). The number of wells, which have failed, is also very 
large (204761). Similar trend is found in Tamil Nadu and Madhya Pradesh. 
Table 4.15: Well Failures in Different Categories from 8 Major Indian States 
(2001) 
States 
Andhra Pradesh 
Bihar 
Gujarat 
Madhya Pradesh 
Maharashtra 
Orissa 
Punjab 
Rajasthan 
Tamil Nadu 
Utlar Pradesh 
West Bengal 
Percentage of wells which have failed (not in use) 
Dug Wells 
17.3/(20.2) 
18/(32.5) 
19/(22) 
16.2/(18) 
9.3/(10.9) 
21.0/(25) 
0/(0) 
24.9/(27.9) 
20/(22.1) 
4.4/(9.5) 
6.3(10.3) 
Shallow Tube wells 
2.4/(2.9) 
2.7/(4.8) 
12/(14.2) 
14.7/(15.1) 
4.3(7.9) 
16.5(19.3) 
0/(0) 
3.3/(3.5) 
7.5/(8.1) 
0.80/(1.2) 
3.5/(4.4) 
Deep Tube Wells 
1.6/(2.2) 
36.7/(44.9) 
8.5/(12) 
13.9/(16.2) 
10.7/(13.6) 
51.8/(62.8) 
1.2(1.6) 
7.4/(7.8) 
19.7/(20.4) 
3.7/(5) 
9.8/(12.2) 
Source; Kumar et al, (n.d) 
Number of policy and institutional factors has been responsible for over 
exploitation of groundwater in India. Among these easy availability of credit from 
financial institutions for installing tube wells and provision of highly subsidized or 
fre;e electricity for pumping in many states has encouraged increased extraction 
(Sharma, 2011). Heavily subsidized flat rates on irrigation pumps, free power policies 
of certain states, and cross-subsidization of agricultural consumers has meant that the 
agriculture sector consumes 27 per cent of the total electricity in the country. The 
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electrical energy consumption for irrigation has increased from 17 817 million kWh 
(Kilowatt-hour) in 1982/83 to 84 729 million kWh in 2000/01. This has also led to 
inappropriate cropping patterns with water-intensive sugar cane and rice being grown 
in water-scarce areas. For the country as a whole, about 14 per cent of the blocks is 
either overexploited or critical, a number, which is expected to reach 60% in just 25 
years (World Bank, 2005). 
The potential socio-economic consequences of depletion of groundwater 
resources as well as overuse of surface irrigation water are serious. Though attempts 
to regulate groundwater extraction have been made by imposing credit restrictions but 
not much was achieved because well-off farmers have access to private resources. 
More fundamentally, a well-defined system of property rights to water that limits 
individual and collective withdrawals has been absent. Further electricity for 
agricultural sector is highly subsidized in many states and free of cost in some states 
but low predictability of power supply. Therefore, there is a need for linking 
electricity tariffs with the actual consumption of power, but its implementation is 
more problematic in view of farmers' resistance to pay more for inputs in general and 
electricity in particular (Sharma, 2011). 
4.9: Vulnerability of Indian Agriculture to Climate Change 
Since climate is a direct input in to the agricultural production process. 
Climate change is expected to disproportionately impact developing countries, whose 
economies are closely tied to climate sensitive sectors like agriculture and which are 
already facing multiple stress due to population growth, urbanization, industrialization 
and globalization (IFPRI, 2010). Risks associated with climate change threaten 
livelihood opportunities within the food production sectors mainly in two ways: 
Firstly, increase in frequency and intensity of extreme weather events would expose 
the agricultural sector to greater risks to productivity resulting in loss of revenue 
and consequently to devastating economic and social consequences (Parikh, 2009); 
anid secondly, changing weather and precipitation patterns would require expensive 
adaptation measures such as relocating crop cultivation, changing the composition or 
type of crops and increasing use of inputs such as feed, fertilizers and pesticides 
which may lead to economic denigration and job loss (NMSA, 2010). 
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Since Indian agriculture continues to depend on whether which makes it 
sensitive to climate induced effects. Any changes in the climatic factors like 
temperature, precipitation, carbon dioxide concentration, changes in the soil moisture 
will affect Indian agriculture (IPCC 1996; 2001). Among the most significant 
potential impacts of climate change on India are changes in the monsoon pattern. 
Seiveral studies have shown that in general, the mean monsoon intensity and 
variability is expected to increase (Ashrit et al, 2001; Chung et al 2006; Kumar 
et al., 2006). A 20 per cent rise in all-India summer monsoon rainfall and further 
rise in total rainfall is projected over all the states, except Punjab, Rajasthan 
and Tamil Nadu which shows a slight decrease (Kumar et al., 2006). Thus, climate 
change is likely to increase the variability and uncertainty in monsoon patterns. The 
National Commission on Agriculture (1976) had estimated that rainfall variations 
accounted for 50 per cent of the variability in agricultural yields, being as high as 90 
per cent for cotton and groundnut, 47 per cent for Wheat, and 45 per cent for barley 
and jowar. Given that 60 per cent of the net sown area is rain dependent Indian 
agriculture continues to be fundamentally dependent on the weather. It is also 
observed that the country is facing large and rising economic losses due to natural 
disasters, amounting to 2 per cent of the GDP. Since most of the cultivated land in 
India is rain fed and agricultural production is heavily dependent on the monsoons, 
agriculture productivity and the wellbeing of the Indian farmer is sensitive to climatic 
variability. 
Because of climate change, Indian agriculture is doubly vulnerable. First as 
around 60 per cent of India's total agricultural areas are rain-fed, it is highly 
vulnerable to climate change impacts on monsoon. Secondly, more than 80 per cent 
of farmers in India are small and marginal (having less than 1 ha of land) 
thus having less capacity to cope with climate change impacts on agriculture. 
India's 200 backward districts as ranked by the Planning Commission are 
distinguished for the large-scale practice of rain-fed agriculture. With the 
changing food habits and market conditions, farmers prefer wheat or rice in most parts 
of the country. In most agro-climatic regions, farmers have stopped cultivation of 
millets which are suitable to a particular agro-climatic region. Climate change is 
projected to have serious implications for these major crops especially wheat. The 
studies have already projected greater losses in Rabi season (e.g. in wheat yield) as 
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compared to Kharif crops. The key characteristics of Indian agriculture that could 
influence/increase its vulnerability to climate change are (i) the high level of 
subsistence agriculture with small land holdings (ii) majority of agriculture is rain-
fed (iii) frequent occurrence of extreme weather events such as droughts and 
ciyclones and (iv) the wide variation in agricultural productivity across the country. 
Summing up 
It was found that India like most of the developing countries is characterized 
by excessive dependence of population on agriculture leading to increasing number of 
holdings with lower size. Growing marginalisation leads to low productivity in 
agriculture. As a resuh farmers are forced to take extreme steps of suicides. 
Indebtedness to non-institutional sources was found to one of the major reasons 
forcing farmers to commit suicide. Ecological crisis are taking a heavy toll on Indian 
farmers. Farmers have to face degradation of the resource base in the form of 
salinization, overexploitation of ground water, physical and chemical deterioration of 
the soil, and pest and disease problems. Water and wind erosion of soils is also posing 
S(jrious challenges. Irrigation infrastructure in the country is proving to be insufficient 
as a result farmers have taken individual initiatives and have resorted to excessive 
dependence on tube wells for irrigation. The massive expansion of tube well irrigation 
has led to serious overdrawing of groundwater and falling water tables especially in 
the rice-wheat based cropping systems of \ndo-Gangetic plains. Since Indian 
agriculture continues to depend on whether which makes it sensitive to climate 
induced effects. Among the most significant potential impacts of climate change on 
India are changes in the monsoon pattern. Because of climate change, Indian 
agriculture is doubly vulnerable. First as around 60 per cent of India's total 
agricultural areas are rain-fed, it is highly vulnerable to climate change impacts on 
monsoon. Secondly, more than 80 per cent of farmers in India are small and 
marginal (having less than 1 ha of land) thus having less capacity to cope with 
climate change impacts on agriculture. In the backdrop of all these issues it becomes 
important to see weather Indian agriculture is sustainable or not. The next chapter will 
look in to the issues of sustainability in Indian agriculture by using Malmquist Index 
Approach for measuring total factor productivity of the cropping system. 
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Chapter - 5 
MEASURING SUSTAINABILITY: A 
MALMIQUEST INDEX APPROACH 
5.1: Introduction: 
Agriculture is a key and primary industry in India that makes a significant 
contribution to tlie wealth and quality of life for rural and urban populations in India. 
There has been a distinct slowdown in agricultural growth since the mid- 1990s which 
has adversely impacted the livelihood base of the fanning community at large. The 
slowdown has occurred in all the sub sectors of agriculture, including livestock and 
horticulture which were the main drivers of agricultural growth in the recent past 
(Reddy and Mishra, 2009). In the post reform period, high gross domestic product 
(GDP) growth accompanied by low agricultural growth has brought about a rapid 
shift in the sectoral distribution of GDP, which is skewed against agriculture (Reddy 
and Mishra, 2009). The declining share of agriculture is a tendency driven by forces 
inherent in the development process; however the paradox is that there is no 
commensurate decline in the percentage of labour engaged in agriculture. 
Table 5.1: Compound Growth Rates of Production and Productivity of Principle 
crops in India from 1980-81 to 2009-10 
Crops 
Rice 
Wheat 
Oilseeds 
Cotton 
Total pulses 
Total food 
grains 
Source; Direct 
1980-81 to 
1990-91 
3.61 
3.58 
5.45 
2.80 
1.49 
2.73 
orate of Econ 
Production 
1990-91 to 
1999-00 
2.02 
3.57 
2.25 
2.30 
0.67 
2.09 
omics & Statist 
1999-00 to 
2009-10 
1.59 
1.90 
5.14 
3.61 
2.71 
1.90 
ics, Ministry o 
1980-81 to 
1990-91 
3.19 
3.11 
2.95 
4.10 
1.59 
2.97 
'Agriculture 
Productivity 
1990-91 to 
1999-00 
1.34 
1.82 
2.07 
-0.41 
1.27 
2.17 
1999-00 to 
2009-10 
1.61 
0.69 
2.62 
11.34 
1.53 
1.60 
The green revolution initiated in mid-sixties is credited with transforming the 
coiantry from food deficient to self-sufficient. The transformation has taken place 
since the introduction of new technology in the form of fertilizer responsive high 
yielding varieties in 1966-67. But the headway, arising out of technical changes and 
improvements in efficiency in the production has been slowed down. The above table 
5.1 gives the compound growth rates in respect of production and productivity of 
principal crops. A declining trend is clearly visible during the period of reforms 
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followed by some recovery however less than the growth rates achieved during the 
decade before initiation of reforms. 
After the success of Green Revolution, the rate of growth of food grain 
]3roduction declined during the recent past in respect of productivity and input 
response of factor productivity (Table 5.1). Rice production and productivity 
increased at an annual compound growth rate of 3.61 and 3.19 per cent in the 1980s, 
which fell respectively to 2.02 and 1.34 per cent in the 1990s however during 1999-00 
to 2009-10 the respective figures were 1.59 and 1.61 that means production following 
the similar trend while productivity has improved slightly in comparison to the decade 
cf 90s but still far from what it was during the decade of 80s. Also the wheat 
production and productivity decreased respectively from 3.58 per cent and 3.11 per 
cent in the 1980s to 3.57 per cent and 1.82 per cent in the 1990s. This further 
decreased to 1.90 per cent and 0.69 per cent respectively during the decade of 1999-
00 to 2009-10. In the case of total food grains production and productivity decreased 
respectively from 2.73 per cent and 2.97 per cent in the decade of 1980s to 2.09 per 
cent and 2.17 per cent in the 1990s and further to 1.09 per cent and 1.60 per cent in 
1999-00 to 2009-10. 
Yields in India have increased sharply in the initial periods of Green 
Revolution. However there is a slowdown in the rate of growth in both the production 
and productivity in the recent decade of the 1990s. Thus, it is of considerable interest 
to estimate the rate of total factor productivity in the recent two decades especially 
post-WTO (World Trade Organization) period in order to establish sustainability or 
otherwise of the Indian Agricultural system. 
5.2: Sustainable Agriculture 
The concept of sustainability has considerable popular appeal, but it is a 
phiase without meaning unless indicators and monitoring systems are available to 
track the performance of agricultural production systems towards this ideal 
(Dumanski, ].et al, 1998). Sustainability is an attempt to provide the best outcomes 
for the human and natural environments both for the present and future. It relates to 
the continuity of institutional, environmental, social and economic aspects of human 
society, as well as the non-human environment. In agricultural parlance, sustainability 
means to keep the crop productivity going without enhancing input levels (Rao and 
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Mandal, 2007). There are many definitions of sustainable agriculture. Simply stated, 
sustainable agriculture is a form of agriculture aimed at meeting the needs of the 
]3resent generation without endangering the resource base of the future generations. 
Thus, a holistic and systems approach is essential for achieving sustainability. 
Sustainable agricultural systems are capable of maintaining their productivity and 
usefulness to society indefinitely. Such systems must be resource-conserving, socially 
supportive, commercially competitive, and envirormientally sound (Rao and Mandal, 
2:007). 
A group of Canadian scientists defined sustainable agriculture as: 
"Sustainable agriculture is a philosophy and system of farming. It has its roots in a set 
of values that reflect an awareness of both ecological and social realities. It involves 
design and management procedures that work with natural processes to conserve all 
resources, promote agro ecosystem resilience and self-regulation, minimize waste and 
environmental damage, while maintaining or improving farm productivity and 
profitability" (MacRae et al., 1990). Although the conceptual definition of 
sustainability is clear, it is not easy to idenfify indicators and measures to 
operationalize the definition in practice. Natural science specialists have tended to 
focus on physical and biological indicators such as crop yields, and input indicators 
such as soil and water quality (e.g. SSSA, 1995; Bamett, Payne and Steiner, 1995; 
Fieri et al., 1995). In Indian context, at the farmers' level, sustainability concerns are 
being expressed as the input levels have to be continuously increased in order to 
meiintain the yield at the old level. This poses a threat to the economic viability and 
sustainability of crop production. Thus a sustainable farming system is a system in 
which natural resources are managed so that potential yield and the stock of natural 
resources do not decline over time (Kumar, P. et al, 2004). 
Each of the components of sustainable agriculture is complex and some quantifiable 
measures are needed to check whether a farming system is sustainable or not. Due to 
the multidimensional nature of the concept of sustainability and the difficulties in 
determining specific threshold values for these dimensions, it may be even too 
amtdtious to seek the absolute level of sustainability. One would probably have to be 
satisfied with the relative ranking (Kumar, P. et al, 2004). Lynam and Herdt (1989) 
had proposed a non-positive trend in (TFP) Total Factor Productivity as an indicator 
of lack of sustainability of the production system. And this has been widely accepted 
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and used as an indicator of unsustainability of production (Ethui and Spencer, 1993; 
Kumar et al, 1998). The farming system is sustainable if it can maintain the TFP 
j^roMh over time. By definition, sustainable systems must be able to at least maintain 
(existing productivity levels. In developing countries facing the problem of rapid 
population growth, continuous rapid increases in productivity are required to meet 
iliture food, fibre, and income needs. One measure of productivity, Total Factor 
Productivity (TFP), has been developed by economists as a single measure of the 
physical and biological sustainability of an agricultural system. TFP is an index that 
rslates changes in all outputs to changes in all inputs. As proposed by Lynam and 
Herdt (1989) a non-negative trend in TFP over the period of interest implies 
sustainability. 
5.3: Productivity and Efficiency in Indian Agriculture 
Indian agriculture has undergone revolutionary changes during the recent past, 
especially after the adoption of Green Revolution technology since the mid-1960s. The 
sources and effects of these technical changes on Indian agricultural productivity have 
generated lot of interest among many economists. 
A number of studies on the measurement of productivity have been carried out for 
India. Almost all the studies agree that Indian agriculture has made substantial gains 
in productivity since the introduction of new agricultural technology, as measured by 
th(; index of TFP. These studies have shown that the TFP growth in agriculture has 
been the prime driving force behind the acceleration of overall growth achieved 
during the 1980s. Jha and Evenson (1973) estimated the rate of Total Factor 
Productivity Growth (TFPG) in Indian agriculture as a whole to be 0.8 per cent per 
year during the 1956-1961 periods, a mere 0.3 per cent per year during 1961-1965, 
but 2.3 per cent during 1965-1971. Rosegrant and Evenson (1992) estimated TFP 
growth rates for India as a whole of 0.8 per cent per year during 1957-65, 1.2 per 
cent during 1965-75, and 1.0 per cent during 1975-85. The jump in the TFPG in the 
latter period clearly reflects the Green Revolution whereas Becker et al, (1992) 
found a decline in TFPG in Indian agriculture from an annual rate of 0.2 per cent 
during 1960-64 to -0.2 per cent during 1965-71. However, they estimated that it 
jumped to 1.4 per cent during 1972-77, and then was negative again as -0.9 per cent 
during 1978-81. Evenson et al, (1999) have analysed the trends and sources of TFP 
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growth in India's agriculture, and have shown that the gains in productivity had 
contributed about 1.1 per cent per annum since 1956. The TFP and conventional 
inputs contribute roughly 2.3 per cent growth rate per annum in total crop output. 
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Box 1. Production Growth Models; Source: Kumars/a/. (2004) 
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A comparison of the yield-area decomposition model and productivity growth 
accounting model has been depicted in Box 1. In Model 1, growth in agricultural 
output is decomposed simply into area and yield components. This simple scheme is 
easy to understand the dynamics of agricultural growth, particularly when growth in 
kind is the main source of output growth. In India, this was the situation till 1960s; 
subsequently, with technological changes and as other (non-land) inputs became more 
important, an alternative approach became necessary. Model 2 is able to identify the 
sources of output growth in terms of inputs and (total) productivity. The contribution 
of improved technology is measured as TFP growth, which can be further 
decomposed into several factors, viz. research, extension, education, infrastructure, 
health of natural resources, and so on. The input grov^h is also influenced by several 
factors like input-output prices, technological innovations, institutions, infrastructure, 
policy initiatives, etc. As can be seen. Model 2 is more comprehensive and more 
ap]3ropriate for understanding the dynamics of agricultural growth in India. 
5.4: Present Study 
Following crops are selected for the present study (i) Cereals; Paddy and 
Wheat (ii) Coarse cereals; Maize, Bajara and Jowar (iii) Commercial crops; Cotton, 
Jute, Sugarcane (iv) Oil seeds; Groundnut, Soybean, Rapseed & Mustared, 
Sunflower and (v) Pulses; Arhar and Gram. Top three producing states have been 
selected for each crop as per Economic Survey 2011-12. However for Paddy five 
major states were taken and for wheat four major states were taken keeping in mind 
the importance of these crops for food security purpose. In order to measure the 
sustainability of the crops we have used Total Factor Productivity (TFP) as proxy for 
the measure of sustainability. Using (Data Envelop Analysis) DAE methods we have 
arri '^ed at the values of total factor productivity change (TFPCH) for various years in 
major producing states. (TFPCH) has been further decomposed into the technical 
change index (TECHCH) and efficiency change (EFFCH) index. The former 
measures the increase in productivity purely through technological change while 
(EFFCH) index measures productivity enhancement through efficient use of 
available technology. 
5.5: Cereals 
The Green Revolution policy aimed to boost food grain production to achieve 
self-sufficiency in a relatively short span of time focused primarily on rice and wheat. 
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For more than three decades now (since 1965) the country has witnessed a 
phenomenal growth of cereal crop productivity especially rice and wheat, the two 
most important cereals in India. The extraordinary growth in cereal crop productivity, 
termed the Green Revolution, resulted from an increase in land productivity. It was 
always associated with supportive government policies. Significant investments in 
research and infrastructure development, especially irrigation, were the principal 
components of the strategy for improving cereal crop productivity during this era. In 
the post-Green Revolution period, however the productivity growth has been 
sustained through increased input use and, more recently, through more efficient use 
of inputs. Lately, however, indicators show a decrease in the growth rate of 
productivity of two of the primary cereals rice and wheat especially in the intensively 
cultivated lowlands of Asia (Pingali and Heisey, 1999). It is strongly being argued 
that the primary unexploited avenue for further productivity growth is enhancing 
input efficiency through knowledge-based technologies. The importance of using 
inputs more efficiently has been reinforced by recent evidence of significant problems 
in sustaining the quality of the resource base for intensive rice production systems in 
Asia (Pingali and Rosegrant 1993; Cassman and Pingali 1993). These sustainability 
problems are clearly reflected in the rapid decline in PFPs, especially for nitrogen 
fertilizer, and in the leveling off or decline in the growth of TFP. In other words, the 
yield gains achieved in the post-Green Revolution period are being maintained by 
increasingly higher levels of inputs to compensate for degradation of the lowland 
resource base (Byerlee and Siddiq 1994). 
Given the centrality of cereals in Indian food system, sustainability of cereals 
is essential to ensure food security. In the present study the crops selected are Rice 
and Wheat, two major cereals. In order to measure the sustainability of the cereals 
crops TFP is used as proxy for the measure of sustainability as mentioned earlier. 
DAE method is used to arrive at the values of total factor productivity change 
(TFPCH) for various years in major producing states. (TFPCH) has been further 
decomposed into the technical change index (TECHCH) and efficiency change 
(EFFCH) index. The former measures the increase in productivity purely through 
technological change while (EFFCH) index measures productivity enhancement 
through efficient use of available technology. 
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5.5.1: Paddy 
Rice is the single largest cereal crop, constituting 40 per cent of total food 
grain production and 36 per cent of area under food grains. Since the 1970s, area 
under rice has increased by almost 6 million hectare, production has increased by 47 
million tons, and yield has doubled. Though rice is grown in almost all states, a few 
rice-intensive states—southern states of Andhra Pradesh, Tamil Nadu, and Kamataka; 
northern states of Punjab, Uttar Pradesh, and Haryana—drive much of the production 
growth. Along with the eastern states of West Bengal, Bihar, Orissa, and Assam, they 
contribute to more than 80 per cent of the total rice production. Over the past two 
decades, there has been no major regional shift in production patterns. It is significant 
to note that although West Bengal is the largest producer, in terms of yields Punjab 
and Haryana top the list. High yields in these regions have been supported by the 
intensive input usage, with almost 100 per cent irrigation facilities. Apart from the 
relatively higher use of modem inputs, rice production has also been supported by 
assured procurement by the government from these particular states 
Following the non-parametric methods discussed above we have calculated 
TFPC for paddy using Malmquist Productivity Index using DBA techniques. The 
states selected for the study are Andhra Pradesh, Bihar, Punjab, Uttar Pradesh and 
West Bengal these are the major paddy producing states. The following table gives 
the year wise resuhs of TFPCH and the mean of entire study period. 
Table 5.2: Malmquist Index Summary of Annual Means for Wheat 
Year 
1997-98 
1998-99 
1999-00 
2000-01 
2001-02 
2002-03 
2003-04 
2004-05 
2005-06 
2006-07 
2007-08 
2008-09 
2009-10 
Mean 
EFFCH 
0.984 
1.016 
1.000 
0.958 
0.968 
1.074 
0,991 
0.941 
1.077 
0.951 
0.966 
1.046 
0.962 
0.994 
TECHCH 
1.328 
0.760 
1.317 
1.171 
0.995 
0.891 
1.101 
0.904 
1.071 
0.736 
1.369 
1.194 
0.969 
1.042 
PECH 
1.000 
1.000 
1.000 
0.999 
1.001 
1.000 
0.987 
0.987 
1.036 
0.989 
1.011 
1.000 
0.998 
1.000 
SECH 
0.984 
1.016 
1.000 
0.959 
0.966 
1.074 
1.004 
0.962 
1.039 
0.961 
0.956 
1.046 
0.964 
0.994 
TFPCH 
1.306 
0.773 
1.317 
1.122 
0.963 
0.957 
1.091 
0.851 
1.154 
0.700 
1.322 
1.249 
0.932 
1.036 
Source: Authors calculation 
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The Malmquist Productivity Index has been further decomposed into the 
technical change index (TECHCH) and efficiency change (EFFCH) index. EFFCH 
was further decomposed into pure efficiency change (PECH) and scale efficiency 
change (SECH). The results indicate that the total factor productivity change 
(TFPCH) in Paddy production averaged at 3.6 per cent during the study period 
(Table 2). The decomposition of TFPCH shows the mean technical progress 
increased at 4.2 per cent and mean technical efficiency shows a negative - 0.6 per 
cent during the same period. This shows that backward states are very sluggish in 
catching up with the developed ones in terms of growth. 
The highest growth rate, among states, (Table 5.3) has been observed in in 
Bihar 13.0 per cent, followed by Uttar Pradesh 5.5 per cent, Andhra Pradesh 2.0 per 
(ient, and Punjab shows growth of only 0.3 per cent while West Bengal is the only 
state among the studied which has shown a negative growth rate. This suggests 
growth has reached a limit in case of already developed states like Punjab and earlier 
backward states have started benefitting from advanced technologies and have begun 
to catch up over the years. In case of west Bengal the negative agricultural growth 
needs to be further investigated as of now it seems the benefits of land reform 
program have started to fade away with the passage of time and the need of hour is to 
infuse new life in the agricultural sector of Bengal. 
Table 5.3: Malmquist Index Summary of State Means for Paddy 
STATES 
Andhra Pradesh 
Bihar 
Punjab 
Uttar Pradesh 
West Bengal 
Mean 
EFFCH 
0.991 
1.000 
1.000 
1.000 
0.979 
0.994 
TECHCH 
1.029 
1.130 
1.003 
1.055 
1.000 
1.042 
PECH 
0.999 
1.000 
1.000 
1.000 
1.000 
1.000 
SECH 
0.991 
1.000 
1.000 
1.000 
0.979 
0.994 
TFPCH 
1.020 
1.130 
1.003 
1.055 
0.979 
1.036 
Source: Authors calculation 
5.5.2: Wheat 
Wheat is the second most important crop, constituting 34 per cent of total food 
grain production and 22 per cent of area under food grains. Wheat experienced the 
gr(jatest boost during the Green Revolution, largely due to the success and spread of 
high-yielding variety (HYV) wheat seeds. Wheat is primarily a rabi (winter) crop, and 
production is highly concentrated in the northern belt of Uttar Pradesh, Punjab, and 
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Haryana, contributing 67 per cent of total production and 55 per cent of area. Over the 
past two decades there has been no change in the ranking of the states based on their 
production. Uttar Pradesh, which contributes 33.5 per cent of the country's output, 
ranks number one both in terms of wheat output and area (23.9 miUion tons from 9 
miUion hectare). Madhya Pradesh, Rajasthan, and Bihar are the other significant 
wheat producers. In terms of yields, the northern belt tops the chart with Punjab and 
Haryana standing at the front well above all India average. With nearly 100 per cent 
of wheat under irrigation, yield levels in Punjab and Haryana are almost one and a 
half times higher than in Uttar Pradesh. As with rice, these states also enjoy maximum 
support through high procurement of wheat. 
Using Malmquist Productivity Index and DEA techniques we have calculated TFPC 
for Wheat. The states selected for the study are Haryana, Madhya Pradesh, Punjab, 
and Rajasthan these are the major Wheat producing states. The following table 5.4 
gives the year wise resuhs of TFPCH and the mean of entire study period. 
Table 5.4: Malmquist Index Summary of Annual Means for Wheat 
Year 
1997-98 
1998-99 
1999-00 
2000-01 
2001-02 
2002-03 
2003-04 
2004-05 
2005-06 
2006-07 
2007-08 
2008-09 
2009-10 
Mean 
EFFCH 
0.979 
1.037 
1.032 
0.978 
0.983 
0.966 
1.036 
0.974 
0.973 
1.012 
1.030 
0.975 
0.998 
0.997 
TECHCH 
0.963 
1.081 
1.143 
0.823 
1.252 
0.822 
1.098 
1.062 
0.957 
1.024 
1.007 
1.036 
0.960 
1.011 
PECH 
0.994 
1.022 
1.016 
1.015 
0.937 
1.048 
1.018 
1.000 
0.992 
1.008 
0.987 
1.013 
1.000 
1.004 
SECH 
0.985 
1.015 
1.015 
0.964 
1.048 
0.921 
1.018 
0.974 
0.981 
1.005 
1.043 
0.963 
0.998 
0.994 
TFPCH 
0.942 
1.121 
1.179 
0.805 
1.230 
0.793 
1.138 
1.035 
0.931 
1.037 
1.036 
1.011 
0.958 
1.008 
Source: Authors calculation 
The Malmquist Productivity Index has been further decomposed into the 
technical change index (TECHCH) and efficiency change (EFFCH) index. EFFCH 
was further decomposed into pure efficiency change (PECH) and scale efficiency 
change (SECH). The results indicate that the total factor productivity change 
(TFPCH) in Wheat production averaged at a meager 0.8 per cent during the study 
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period (Table 5.4). The decomposition of TFPCH shows the mean technical progress 
increased at a mere 1.1 per cent and mean technical efficiency shows a negative - 0.3 
per cent during the same period. This is in conformity with the fact that present 
techniques of wheat production have reached a limit and stagnancy is visible in 
traditional wheat growing areas where intensive input use is aggravating the 
problems further leading to unsustainable use of inputs in order to maintain the 
output levels at current positions. 
The highest growth rate, among states, (Table 5.5) has been observed in 
Rajasthan 3.0 per cent, followed by Haryana a mere 0.6 per cent, Punjab 0.5 per cent. 
While Madhya Pradesh is the only state among the studied this has shown a negative 
j^rowth rate of -0.7 per cent. The highest growth rate in Rajasthan has been entirely 
due to increased technological interventions this suggests that states outside the green 
revolution blessed states are also catching up the technological improvements. 
Madhya Pradesh has still to go too far in catching up with the developed states in 
terms of technological improvements but one happy thing with Madhya Pradesh is 
that it has positive value for efficiency change which no other state has that means 
Madhya Pradesh is using the available technology efficiently. However among the 
two components of TFPCH, the change in technical efficiency had remained 
unchanged for all the states under study. The unchanged technical efficiency in case 
of Punjab and Haryana is understandable as they are on the best frontier. But in case 
of Madhya Pradesh negative technical efficiency and Rajasthan, the stagnancy in 
technical efficiency is depressing, as both of the states do not enjoy the much 
headway in the technical progress 
Table 5.5: Malmquist Index Summary of State Means for Wheat 
STATES 
Haryana 
Madhya Pradesh 
Punjab 
Rajasthan 
Mean 
EFFCH 
1.000 
0.990 
1.000 
1.000 
0.997 
TECHCH 
1.006 
1.003 
1.005 
1.030 
1.011 
PECH 
1.000 
1.014 
1.000 
1.000 
1.004 
SECH 
1.000 
0.976 
1.000 
1.000 
0.994 
TFPCH 
1.006 
0.993 
1.005 
1.030 
1.008 
Source: Authors calculation 
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5.6: Coarse Cereals 
Coarse Cereals have been traditionally the main components of the food 
basket of the poor in India. Coarse Cereals are predominantly grown in the resource 
fragile agro-climatic regions of the country, as these crops tolerate longer moisture 
stress; they are preferred as well as pre dominated the cropping pattern of drought-
prone areas in Central India. The area under coarse cereals has been declining in most 
of the region's growing these crops and as a result the crop group is relegated as 
'inferior crops'. These crops are grown by the small and marginal farmers. It is often 
argued that GR technologies have not adequately benefited coarse cereals, 
which are grown extensively under marginal and dry land environments (Janaiah, at 
al, 2005). 
During the last three decades Indian agriculture has witnessed a lot of 
technological changes. Similarly the government policy in terms of production, 
market support and distribution has also impacted substantially on supply and demand 
for various cereals. Almost all these factors have remained highly favourable to Rice 
and Wheat and adverse to coarse cereals, except in some small pockets (Chand, 
2003). Rice and Wheat crops largely enjoyed most of the policy support in terms 
of subsidised fertiliser supply, support pricing, and assured procurement of 
output (Rao andGulati, 1994). 
The incremental increases in rice and wheat areas have primarily come from 
reduction in area for coarse cereals and pulse crops as a result of crop diversification 
in favour of fine cereals. Consequently, share of coarse cereals to total cereal cropped 
area has declined from 44 to 30 per cent during the period 1970-20001 in addition to 
their declining share in total cereal output from 24 to 15 per cent during the same 
pe-riod (Janaiah, at al, 2005) Further Rice and wheat crops occupied nearly two-thirds 
oi'gross irrigated area in India. Most of the additional irrigation infrastructure that was 
created over the past 40 years has been covered by Rice and wheat, leaving little 
resources available for coarse cereals. The irrigated area under coarse cereals had 
declined during 1990s. Among the coarse cereals, the share of irrigated Maize in total 
cereals imgated increased from 26 per cent in 1970s to 38 per cent in 1990s. However 
Jowar and Bajara did not show much progress. Profitability of Maize attracted more 
irrigation towards this crop (Ramasamy and Selvaraj, 2002). Of the coarse cereals we 
have selected three of the widely cultivated coarse cereals Maize, Bajara and Jowar. 
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5.6.1: Maize 
Maize is cultivated primarily in the kharif season and as a rabi crop in parts of 
southern and eastern India. India currently ranks sixth in world Maize production, 
contributing around 2.3 per cent of production from 5.2 per cent of cultivated area. 
This is a gradual rise from the 10th rank in the 1980s and 8th rank in the 1990s 
(IFPRI, 2012). Within the Indian grains segment, Maize performance has been 
dramatic. It has emerged as the third major food grain crop and the most important 
coarse cereal. The latest period (2000/01-2008/09) has seen high growth in the 
IVIaize-cultivated area (above 3 per cent per year) and more or less stable yield growth 
since the 1980s. This growth has largely been driven by rising adoption of hybrid seed 
Irom the private sector, demand for feedstock due to rapid growth in the poultry 
sector, and other indirect effects from economic liberalization in the 1990s 
(Narayanan et al, 2008). 
Table 5.6: Malmquist Index Summary of Annual Means for Maize 
Year 
1997-98 
1998-99 
1999-00 
2000-01 
2001-02 
2002-03 
2003-04 
2004-05 
2005-06 
2006-07 
2007-08 
2008-09 
2009-10 
Mean 
EFFCH 
0.994 
1.006 
0.866 
1,155 
1.000 
0.968 
0.969 
0.903 
0.918 
1.285 
1.000 
0.848 
0.986 
TECHCH 
1.215 
0.756 
1.116 
0.903 
0.991 
1.141 
0.874 
1.121 
1.110 
1.083 
1.066 
1.207 
1.039 
PECH 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
SECH 
0.994 
1.006 
0.866 
1.155 
1.000 
0.968 
0.969 
0.903 
0.918 
1.285 
1.000 
0.848 
0.986 
TFPCH 
1.207 
0.761 
0.967 
1.042 
0.991 
1.105 
0.847 
1.012 
1.019 
1.392 
1.066 
1.024 
1.025 
Source: Authors calculation 
The states selected for studying TFPC in case of Maize are the following 
thi'ee Andhra Pradesh, Kamataka and Rajasthan, three major Maize producing states 
as per Economic Survey. Again Using Malmquist Productivity Index and DEA 
techniques we have calculated TFPC for Maize. Table 6 gives the year wise results 
of TFPCH and the mean of entire study period. 
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The results indicate that the total factor productivity change (TFPCH) in 
Maize production averaged at 2.5 per cent during the study period (Table 5.6). The 
Malmquist Productivity Index has been further decomposed into the technical change 
index (TECHCH) and efficiency change (EFFCH) index. EFFCH was further 
decomposed into pure efficiency change (PECH) and scale efficiency change 
(SECH). The decomposition of TFPCH shows the mean technical progress increased 
at a mere 3.9 per cent and mean technical efficiency shows a negative growth rate of 
--1.4 per cent during the same period. 
The highest growth in total factor productivity change (TFPCH), among 
states, (Table 5.7) has been observed in Andhra Pradesh 6.9 per cent, followed by 
Karnataka 3.6 per cent. While Rajasthan is the only state among the studied this has 
shown a negative growth rate of-2.7 per cent. The value of technical change index is 
6.9 for Andhra Pradesh 3.6 for Karnataka and 1.3 for Rajasthan on the other hand 
efficiency change values are stagnant for Andhra Pradesh and Karnataka while 
negative for Rajasthan. The best two states are the star performers in Maize 
cultivation during the recent past. 
Table 5.7: Malmquist Index Summary of State Means for Maize 
STATES 
Andhra Pradesh 
Karnataka 
Rajasthan 
Mean 
EFFCH 
1.000 
1.000 
0.960 
0.986 
TECHCH 
1.069 
1.036 
1.013 
1.039 
PECH 
1.000 
1.000 
1.000 
1.000 
SECH 
1.000 
1.000 
0.960 
0.986 
TFPCH 
1.069 
1.036 
0.973 
1.025 
Source: Authors calculation 
The expansion in area and production has been accompanied by a regional 
shift in cultivation since the late 1990s, to the southern states from the traditional 
Maize Belt (Bihar, Madhya Pradesh, Rajasthan, and Uttar Pradesh) in the north 
(Narayanan et al, 2008). Andhra Pradesh and Karnataka contribute 34 per cent to 
total production, up from 14 per cent (TE 1990/91). Andhra Pradesh and Karnataka 
als.o have higlier yields (2.9 and 3.5 tons/hectare) compared to the Maize Beh states. 
5.6.2: Bajara 
The states selected for studying TFPC and in turn sustainability of production 
system in case of Bajara are the following three, Maharashtra, Rajasthan, and Uttar 
Pradesh three of the major Bajara producing states as per Economic Survey. Using 
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Malmquist Productivity Index and DEA techniques we have calculated TFPC for 
Bajara. Table 5.8 gives the year wise results of TFPCH and the mean of entire study 
period. 
Table 5.8: Malmquist Index Summary of Annual Means for Bajara 
Year 
1997-98 
1998-99 
1999-00 
2000-01 
2001-02 
2002-03 
2003-04 
2004-05 
2005-06 
2006-07 
2007-08 
2008-09 
2009-10 
Mean 
EFFCH 
0.944 
1.027 
1.031 
1.000 
1.000 
1.000 
0.942 
1.062 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
TECHCH 
1.099 
1.068 
0.963 
0.943 
1.170 
0.693 
2.139 
0.835 
0.791 
0.981 
1.462 
0.772 
1.116 
1.032 
PECH 
0.970 
1.031 
1.000 
1.000 
1.000 
1.000 
0.946 
1.057 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
SECH 
0.973 
0.996 
1.031 
1.000 
1.000 
1.000 
0.996 
1.004 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
TFPCH 
1.038 
1.096 
0.993 
0.943 
1.170 
0.693 
2.015 
0.887 
0.791 
0.981 
1.462 
0.772 
1.116 
1.032 
Source: Authors calculation 
The results indicate that the total factor productivity change (TFPCH) in 
Bajara production averaged at 3.2 per cent during the study period (Table 5.8). The 
Malmquist Productivity Index has been further decomposed into the technical change 
index (TECHCH) and efficiency change (EFFCH) index. EFFCH was further 
decomposed into pure efficiency change (PECH) and scale efficiency change 
(SECH). The decomposition of TFPCH shows the mean technical progress increased 
at 3.2 per cent and mean technical efficiency shows a stagnant growth rate during the 
same period. Relatively higher values of mean technical progress indicate that 
Bajara might also have experienced the Green Revolution as suggested from the fact 
that these are cross pollinated crops where hybrids were developed and released well 
before the introduction of HYV seeds for rice and wheat. Further, the private sector 
participated largely in both research and development (R&D) and seed production of 
coarse cereal and did not participate in seed production of fine cereals (Janaiah et al, 
2005). However a stagnant value of scale efficiency change (SECH) is a matter of 
worry which means better use of available technology is not being made. 
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The highest growth rate, among states, (Table 5.9) has been observed in Uttar 
Pradesh 7.8 per cent, followed by Maharashtra 1.8 per cent. Rajasthan has almost a 
stagnant growth rate of 0.1 per cent. However among the two components of 
TFPCH, the change in technical efficiency had remained unchanged for all the states 
under study. The unchanged technical efficiency that is the stagnancy in technical 
efficiency is depressing. The pattern of growth clearly shows that yield of coarse 
cereals are substantially higher in irrigated states compared to states with lower 
irrigation facilities such states are also doing better in adoption of modern varieties 
of seeds, the adoption rate of MVs of coarse cereals has reached about 80-100 per 
cent in the irrigated areas (Ramasamy and Selvaraj, 2002). 
Table 5.9: Malmquist Index Summary of State Means for Bajara 
STATES 
N4aharashtra 
Flajasthan 
Uttar Pradesh 
Mean 
EFFCH 
1.000 
1.000 
1.000 
1.000 
TECHCH 
1.018 
1.001 
1.078 
1.032 
PECH 
1.000 
1.000 
1.000 
1.000 
SECH 
1.000 
1.000 
1.000 
1.000 
TFPCH 
1.018 
1.001 
1.078 
1.032 
Source: Authors calculation 
5.6.3: Jowar 
The states selected for studying TFPC and in turn sustainability of production system 
in case of Jowar are the following three Kamataka, Madhya Pradesh and 
Maharashtra three of the major Jowar producing states as per Economic Survey. 
Using Malmquist Productivity Index and DEA techniques we have calculated TFPC 
for Jowar. Table 8 gives the year wise results of TFPCH and the mean of entire study 
period. 
The results indicate that the total factor productivity change (TFPCH) in 
Jowar production averaged at 3.9 per cent during the study period (Table 5.10). The 
Malmquist Productivity Index has been further decomposed into the technical change 
index (TECHCH) and efficiency change (EFFCH) index. EFFCH was further 
decomposed into pure efficiency change (PECH) and scale efficiency change 
» 
(SECH). The decomposition of TFPCH shows the mean technical progress increased 
at 3.4 per cent and mean technical efficiency shows almost a stagnant growth rate of 
0.5 per cent during the same period. Relatively higher values of technical change 
index (TECHCH) indicates that Jowar has also benefited from an improvement in 
technology in terms of better quality seeds as explained in case oi Bajara. 
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Table 5.10: Malmquist Index Summary of Annual Means for Jowar 
Year 
1998-99 
1999-00 
2000-01 
2001-02 
2002-03 
2003-04 
2004-05 
2005-06 
2006-07 
2007-08 
2008-09 
2009-10 
IVl^ ean 
EFFCH 
1.023 
1.016 
1.025 
0.967 
0.947 
0.876 
1.233 
0.978 
0.917 
1.129 
0.987 
1.013 
1.005 
TECHCH 
1.369 
1.129 
0.760 
0.868 
1.343 
0.754 
1.255 
1.557 
0.719 
1.059 
0.665 
1.457 
1.034 
PECH 
1.000 
1.000 
1.000 
1.000 
0.953 
1.049 
1.000 
1.000 
0.954 
1.058 
1.000 
1.000 
1.000 
SECH 
1.023 
1.016 
1.025 
0.967 
0.993 
0.834 
1.233 
0.978 
0.970 
1.067 
0.987 
1.013 
1.005 
TFPCH 
1.400 
1.147 
0.779 
0.839 
1.272 
0.660 
1.547 
1.523 
0.659 
1.195 
0.657 
1.475 
1.039 
Source: Authors calculation 
The highest growth rate, among states, (Table 5.11) has been observed in 
Kamataka 8.9 per cent, followed by Maharashtra 2.9 per cent. Madhya Pradesh has 
almost a stagnant growth rate of 0.1 per cent. Maharashtra and Madhya Pradesh are 
drought prone sates while Kamataka has better irrigation facilities compared to other 
t\\'o this makes performance of Kamataka better as well. However among the two 
components of TFPCH, the change in technical efficiency had remained unchanged 
for Madhya Pradesh and Maharashtra while Kamataka has a positive value for 
technical efficiency a value of 1.6 per cent. The unchanged technical efficiency that is 
the stagnancy in technical efficiency is depressing. 
Table 5.11: Malmquist Index Summary of State Means for Jowar 
STATES 
Kamataka 
Madhya Pradesh 
Mciharashtra 
Mean 
Source: Authors ca 
EFFCH 
1.016 
1.000 
1.000 
1.005 
culation 
TECHCH 
1.072 
1.001 
1.029 
1.034 
PECH 
1.000 
1.000 
1.000 
1.000 
SECH J 
1.016 
1.000 
1.000 
1.005 
TFPCH 
1.089 
1.001 
1.029 
1.039 
Declining importance of coarse cereals, over time, should not lead to the 
neglect of these crops. Their production needs to be promoted in location specific 
and in a regional development framework for sustaining livelihood of producers and 
food security of poor consumers in unfavorable dry land areas. 
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5.7: Commercial crops 
Crops selected under this category are Cotton, Sugarcane and Jute 
5,7.1: Cotton 
Cotton is a major cash crop of India. It is grown under rain fed as well as 
irrigated conditions. India with its 13% share of world's cotton production ranks the 
third largest producer of cotton in the world. Although, India has the world's largest 
average of cotton, its productivity is among the lowest in the world (Balakrishna, 
2012). The states selected for studying TFPC and in turn sustainability of production 
s>stem in case of Cotton are the following three Andhra Pradesh, Gujarat and 
Maharashtra three of the major Cotton producing states as per Economic Survey. 
Using Malmquist Productivity Index and DEA techniques we have calculated TFPC 
for Cotton. Table 5.12 gives the year wise resuhs of TFPCH and the mean of entire 
study period. 
Table 5.12: Malmquist Index Summary of Annual Means for Cotton 
Year 
1997-98 
1998-99 
1999-00 
2000-01 
2001-02 
2002-03 
2003-04 
2004-05 
2005-06 
2006-07 
2007-08 
2008-09 
2009-10 
Mean 
EFFCH 
0.983 
0.976 
1.043 
0.811 
1.101 
1.092 
1.026 
1.000 
1.000 
1.000 
0.993 
1.007 
1.000 
1.000 
TECHCH 
1.181 
0.912 
0.901 
0.985 
1.117 
1.267 
1.127 
0.885 
0.976 
1.241 
1.073 
0.888 
1.081 
1.041 
PECH 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
SECH 
0.983 
0.976 
1.043 
0.811 
1.101 
1.092 
1.026 
1.000 
1.000 
1.000 
0.993 
1.007 
1.000 
1.000 
TFPCH 
1.161 
0.890 
0.940 
0.799 
1.230 
1.383 
1.156 
0.885 
0.976 
1.241 
1.066 
0.895 
1.081 
1.041 
Source: Authors calculation 
The results indicate that the total factor productivity change (TFPCH) in 
Cotton production averaged at 4.1 per cent during the study period (Table 5.12). The 
Malmquist Productivity Index has been further decomposed into the technical change 
index (TECHCH) and efficiency change (EFFCH) index. EFFCH was further 
decomposed into pure efficiency change (PECH) and scale efficiency change 
(SECH). The decomposition of TFPCH shows the mean technical progress increased 
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at 4.1 per cent and mean technical efficiency shows a stagnant growth rate during the 
same period. The increased performance of cotton in recent times can be explained in 
the background of introduction of Bt cotton in India. Productivity is substantially 
higher in Bt cotton than that of non-Bt cotton varieties. The cost efficiency as well as 
profit per hectare is also found to be higher with those farmers cultivating Bt cotton 
cirop (Narayanamoorthy and kalamkar, 2006). Bt cotton cultivation increased yields 
in most areas and at the same time reduced pesticide sprays. The combined cost 
savings from reduced pesticide use and increased yields thus increased profits for 
farmers (IFPRI, 2008). 
The highest growth rate, among states, (Table 5.13) has been observed in 
Andhra Pradesh 8.0 per cent, followed by Gujarat 2.4, Maharashtra 2.0 per cent. The 
overall status report on the performance of Bt cotton by the central Institute for 
Cotton Research credited the technology for the observed increase in yields of cotton 
in India, The report also points out that Bt cotton worked well in the irrigated areas, 
wnile the problem of wilting found in many central states was the result of 
phiysiological stress on the plant due to low moisture during the dry spells (Mayee, 
2003). However among the two components of TFPCH, the change in technical 
efficiency had remained unchanged for all the three states. The unchanged technical 
efficiency that is the stagnancy in technical efficiency is strange in spite of the fact 
that this sector has been in news for improved seeds (Bt Cotton). 
Taible 5.13: Malmquist Index Summary of State Means for Cotton 
STATES 
Andhra Pradesh 
Gujarat 
Maharashtra 
Mean 
EFFCH 
1.000 
1.000 
1.000 
1.000 
TECHCH 
1.080 
1.024 
1.020 
1.041 
PECH 
1.000 
1.000 
1.000 
1.000 
SECH 
1.000 
1.000 
1.000 
1.000 
TFPCH 
1.080 
1.024 
1.020 
1.041 
Source: Authors calculation 
Even though India ranks first in area in world, it occupies only the third 
position in production and nearly the last position in productivity. Nearly 65 per cent 
cotton cultivation is rain-dependent and subject to heavy vagaries of monsoon rains 
(Gandhi and Namboodiri, 2006). One of the main factors showing impact on the 
productivity is the fact that the cost on pesticides accounts for major portion of total 
cost of cuhivation. Cotton is highly at risk to insects which impacts cotton 
production. In fact, cotton alone accounts for more than half of the money spent on 
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pesticides in India (Jagmail and Kausiiik, 2007). These pests have developed high 
l(jvel resistance against the chemicals used. Such a high level of resistance requires 
n^peated application of pesticides leading to expenditure and crop failures 
(Balakrishnan, 2012). Available estimates show that out of the total pesticides 
consumption of Rs 2,800 crore in Indian agriculture, about Rs 1.600 crore were 
spent on cotton alone, of which Rs 1,100 crore were spent only to control bollworms 
(Alagh, 1988; Mayee et al, 2002). Bt seeds should be made available to the 
f£irmers at affordable rates to increase the use by small farmers and to increase 
their profitability. There is an urgent need to develop appropriate package of 
practices for each Bt cotton hybrid keeping in view agro climatic conditions (rain 
fed/irrigated) of the States/regions of India. 
5.7.2: Sugarcane 
Sugarcane is the most important agro-industrial crop next to cotton, which is 
being cultivated in around 4.50 million hectares area in India. The country has 
produced more than 355 million tonnes of cane at a national average of 70 toimes per 
hectare (Singh et al, 2011). India ranks second in the world, after Brazil, in terms of 
area (4.1 m.ha) and sugarcane production (355 million tonnes in the year 2007). There 
is a growing demand for sugar in India as it is the largest sugar consuming country in 
th(; world (around 20 million tonnes in the year 2007-08). Despite long tradition and 
large area in India, the average productivity of sugarcane is low with certain regions 
reporting yields as low as 40 t/ha only (ICRISAT, 2009). 
Table 5.14: Malmquist Index Summary of Annual Means for Sugar 
y'ear 
1997-98 
1998-99 
1999-00 
2000-01 
2001-02 
2002-03 
2003-04 
2004-05 
2005-06 
2006-07 
2007-08 
2008-09 
2009-10 
Mean 
EFFCH 
1.006 
1.000 
1.000 
1.000 
0.935 
1.069 
1.000 
1.000 
1.000 
1.000 
1.000 
1.001 
TECHCH 
1.230 
1.065 
0.860 
0.727 
1.529 
0.965 
0.656 
1.331 
1.052 
0.923 
0.887 
0.990 
PECH 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
SECH 
1.006 
1.000 
1.000 
1.000 
0.935 
1.069 
1.000 
1.000 
1.000 
1.000 
1.000 
1.001 
TFPCH 
1.238 
1.065 
0.860 
0.727 
1.430 
1.031 
0.656 
1.331 
1.052 
0.932 
0.877 
0.991 
Source: Authors calculation 
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The states selected for studying TFPC and in turn sustainability of production 
system in case of Sugar are the following three Maharashtra, Tamil Nadu and Uttar 
Pradesh, three of the major Sugar producing states as per Economic Survey. Using 
Malmquist Productivity Index and DEA techniques we have calculated TFPC for 
Sugar. Table 5.14 gives the year wise results of TFPCH and the mean of entire study 
period. The results indicate that the total factor productivity change (TFPCH) in 
sugar production averaged at a negative value of -0.9 per cent during the study period 
(Table 5.14). The Malmquist Productivity Index has been further decomposed into 
the technical change index (TECHCH) and efficiency change (EFFCH) index. 
EFFCH was further decomposed into pure efficiency change (PECH) and scale 
efficiency change (SECH). The decomposition of TFPCH shows the mean technical 
progress achieved a negative growth rate and mean technical efficiency shows a 
mere growth rate of 0.1 per cent during the same period. The post-Green Revolution 
phase is characterized by high input-use and decelerating total factor productivity 
growth. Sugarcane productivity attained during the 1980s has not been sustained 
during the 1990s and early 21st century and has posed a challenge for the researchers 
to shift production function upward by improving the technology index (Murli et al, 
2012). 
Despite large area, sugarcane productivity and yields are unimpressive, 
esjpecially where the crop is irrigated. The average productivity of sugarcane is low 
with certain regions reporting yields as low as 40 t/ha only. Not only is the cane yield 
low, the sugar yield typically at less than 10% of cane weight is also less than 
satisfactory given that yields of 14% of cane weight at the time of cutting (and 
sometimes much higher) are possible. For instance the Australian sugar industry 
which is regularly typified by sugar yields of around 14%o, while yields of up to 25 
tonnes of sugar per hectare have been reported in Hawaii (ICRISAT, 2009). The 
possible reasons for such low productivity could be the improved varieties perform 
well in the initial years but lose their vigour and decline in yield in due course. Water 
availability is unpredictable. Unpredictable climatic aberrations, improper cultivation 
practices, negligence in plant protection measures, imbalanced nutrient management 
and other practices like mono cropping often result in low productivity, fetching low 
price in the market (ICRISAT, 2009). 
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Tamil Nadu is the best performer among the three states studied with a 
growth rate of the value of 1.4 per cent followed by Uttar Pradesh 1.2 per cent. 
Maharashtra an important sugar producing state is the worst performer among the 
three with a value of -5.2. However among the two components of TFPCH, the 
change in technical efficiency had remained unchanged for all the three states with 
only Uttar Pradesh showing some positive value of the value of 0.2 Per Cent. The 
unchanged technical efficiency that is the stagnancy in technical efficiency is 
depressing. In the case of Tamil Naidu there has been a productivity improvement 
and technical change had the greatest impact on productivity. The average TFP in 
afiev introducing variety Co 86032 was larger than that of pre- introduction of this 
variety. In both periods, productivity growth is sustained through technological 
progress (Murli et al, 2012). 
Table 5.15: Malmquist Index Summary of State Means for Sugar 
STATES 
Maharashtra 
Tamil Nadu 
Uttar Pradesh 
4^ean 
EFFCH 
1.000 
1.000 
1.002 
1.001 
TECHCH 
0.948 
1.014 
1.010 
0.990 
PECH 
1.000 
1.000 
1.000 
1.000 
SECH 
1.000 
1.000 
1.002 
1.001 
TFPCH 
0.948 
1.014 
1.012 
0.991 
Source: Authors calculation 
The acreage under sugarcane from 1980-81 (2.67 m ha) to 2009-10 (4.18 m 
ha) has increased at an average compound growth rate of 2.15 per cent per annum. 
There is hardly any possibility of additional area forthcoming under sugarcane, 
primarily due to decreasing availability of arable land. Sugarcane is also facing stiff 
competitions from food grains, oilseeds, pulses and other high value crops including 
vegetables in the share of area due to continuous rise in their prices (Vision 2030, 
2011). Besides increased Costs of production. In future, the challenges will become 
eve;n more complex with climate change inducing direct and indirect effects on crops, 
wai:er, pests and diseases, and volatility in the international market (ICRISAT, 2009). 
It is apparent that, in future, the production target of sugarcane has to be met 
mainly by increasing the productivity and quality of the crop. The onerous task of 
increasing productivity of cane lies more in the sub-tropical north zone, as it accounts 
for nearly 60 per cent of the total cane acreage of the country (Vision 2030, 
2011). On one hand, there is the opportunity in terms of growing demand for sugar 
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and (Jther bi-products of sugarcane, and on the other hand, there is the decUne in 
production and productivity due to various reasons. The rising cost of farm chemicals, 
along with the increasing social and environmental costs of water use by the 
agricultural sector and the pollution accruing to modem, input intensive production 
practices have begun to raise serious questions in the minds of policy makers, 
plamiers and farmers alike. If India has to sustain its sugarcane production, it 
importantly needs to improve the productivity of the sugarcane per unit of land, water, 
labour and capital all at the same time while striking a balance between economy and 
ecology (ICRISAT, 2009). 
5.7.3: Jute 
Jute is cultivated only in few states especially states of Eastern India. The states 
selec;ted for studying TFPC and in turn sustainability of production system in case of 
Jute is the following three Assam, Orissa and West Bengal, three major Jute 
producing states as per Economic Survey. Using Malmquist Productivity Index and 
DEA techniques we have calculated TFPC for Sugar. Table 5.16 gives the year wise 
results of TFPCH and the mean of entire study period. 
Table 5.16: Malmquist Index Summary of Annual Means for Jute 
Year 
1997-98 
1998-99 
1999-00 
2000-01 
2001-02 
2002-03 
2003-04 
2004-05 
2005-06 
2006-07 
200''-08 
2008-09 
2009-10 
Mean 
EFFCH 
1.008 
0.971 
1.002 
1.034 
0.975 
0.992 
0.898 
1.127 
1.022 
0.976 
1.024 
1.000 
1.000 
1.001 
TECHCH 
1.029 
0.946 
0.940 
0.946 
0.975 
1.108 
1.040 
0.975 
0.899 
0.971 
1.161 
0.841 
0.916 
0.977 
PECH 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
SECH 
1.008 
0.971 
1.002 
1.034 
0.975 
0.992 
0.898 
1.127 
1.022 
0.976 
1.024 
1.000 
1.000 
1.001 
TFPCH 
1.037 
0.919 
0.941 
0.978 
0.950 
1.099 
0.934 
1.098 
0.918 
0.948 
1.190 
0.841 
0.916 
0.978 
Source: Authors calculation 
The results indicate that the total factor productivity change (TFPCH) in Jute 
production averaged at a negative value of -0.2 per cent during the study period 
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(Table 5.16), The Malmquist Productivity Index has been further decomposed into 
the technical change index (TECHCH) and efficiency change (EFFCH) index. 
EFFCH was further decomposed into pure efficiency change (PECH) and scale 
efficiency change (SECH). The decomposition of TFPCH shows the mean technical 
progress increased at a negative rate with a value of-2.3 per cent and mean technical 
efficiency shows a mere growth rate of 0.1 per cent during the same period. This 
implies Jute needs a technological breakthrough to come out of the prevailing 
stagnancy. 
Ironically all the three states studied have a negative value for TFPCH. 
Assam has the value of -2.9 per cent, Orissa -1.9 per cent and west Bengal has the 
value of -1.8 per cent. Of the two components of TFPCH, the change in technical 
efficiency had remained unchanged for all the three states with only Orissa showing 
some positive value of the value of 0.3 Per Cent. The unchanged technical efficiency 
that is the stagnancy in technical efficiency is depressing. West Bengal the traditional 
center of Jute cultivation is doing better comparatively however attention is seriously 
needed. 
Table 5.17: Malmquist Index Summary of State Means for Jute 
STATES 
Assam 
Orissa 
West Bengal 
Mean 
Source: Authors ca 
EFFCH 
1.000 
1.003 
1.000 
1.001 
culation 
TECHCH 
0.971 
0.978 
0.982 
0.977 
PECH 
1.000 
1.000 
1.000 
1.000 
SECH 
1.000 
1.003 
1.000 
1.001 
TFPCH 
0.971 
0.981 
0.982 
0.978 
5.8: Oilseeds 
India is the largest producer of oilseeds in the world and the oilseed sector 
occupies an important position in the country's economy. The country accounts for 
12-15 per cent of global oilseeds area, 6-7 per cent of vegetable oils production, and 
9-10 per cent of the total edible oils consumption (FAO, 2011). In terms of acreage, 
pro(duction and economic value, oilseeds are second only to food grains (Agriculture 
Statistics at a glance, 2011). Among different oilseeds, groundnut, rapeseed-mustard 
and soybean account for about 80 per cent of area and 87 per cent of production of 
oilseeds in the country (2010-11) (Jha, et al, 2011). Of the oilseeds we have selected. 
Groundnut and Soya bean in the present study. 
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5.8.1: Groundnut 
Andhra Pradesh, Gujarat and Tamil Nadu are the three major Ground nut 
producing states Using Malmquist Productivity Index and DEA techniques we have 
calculated TFPC and in turn tried to establish sustainability or otherwise of Ground 
nut cultivation. Table 5.18 gives the year wise results of TFPCH and the mean of 
entire study period. 
Tabic 5.18: Malmquist Index Summary of Annual Means for Groundnut 
Year 
1997-98 
1998-99 
1999-00 
2000-01 
2001-02 
2002-03 
2003-04 
2004-05 
2005-06 
2006-07 
2007-08 
2008-09 
2009-10 
Mean 
EFFCH 
0.984 
1.085 
0.970 
0.879 
1.009 
1.120 
0.953 
1.090 
0.856 
1.053 
1.109 
1.000 
0.969 
1.003 
TECHCH 
0.883 
1.178 
0.951 
1.045 
1.335 
0.657 
1.469 
0.781 
1.300 
0.809 
1.048 
0.906 
0.918 
0.996 
PECH 
0.972 
1.028 
0.995 
0.868 
1.032 
1.122 
0.947 
1.056 
0.954 
1.048 
1.000 
1.000 
1.000 
1.000 
SECH 
1.012 
1.055 
0.974 
1.012 
0.978 
0.999 
1.006 
1.032 
0.897 
1.005 
1.109 
1.000 
0.969 
1.003 
TFPCH 
0.868 
1.279 
0.992 
0.918 
1.347 
0.736 
1.400 
0.851 
1.113 
0.852 
1.162 
0.906 
0.889 
0.999 
Source: Authors calculation 
The results indicate that the total factor productivity change (TFPCH) in 
Groundnut production averaged at a negative value of-0.1 per cent during the study 
period (Table 18). The Malmquist Productivity Index has been further decomposed 
into the technical change index (TECHCH) and efficiency change (EFFCH) index. 
EFFCH was further decomposed into pure efficiency change (PECH) and scale 
efficiency change (SECH). The decomposition of TFPCH shows the mean technical 
progress increased at a negative rate with a value of -0.4 per cent and mean technical 
efficiency shows a mere growth rate of 0.3 per cent during the study period. 
Among all the three states studied only Andhra Pradesh has a positive value 
of 2.4 per cent for TFPCH. Gujarat has the value of -1.5 per cent, Tamil Nadu -1.2 
per cent. Of the two components of TFPCH, the change in technical efficiency had 
remained unchanged for Tamil Nadu, - 0.7 per cent for Gujarat and 1.5 per cent for 
Andhra Pradesh. The technical change has been negative for Gujarat and Tamil Nadu 
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while for Andhra Pradesh it has increased merely by 0.8 per cent. The unchanged 
technical efficiency that is the stagnancy in technical efficiency for Tamil Nadu and a 
negative value of-0.7 per cent for Gujarat is depressing. 
Table 5.19: Malmquist Index Summary of State Means for Groundnut 
STATES 
Andhra 
Pradesh 
Gujarat 
Tamil Nadu 
Mean 
Source: Authors ca 
EFFCH 
1.015 
0.993 
1.000 
1.003 
culation 
TECHCH 
1.008 
0.992 
0.988 
0.996 
PECH 
1.000 
1.000 
1.000 
1.000 
SECH 
1.015 
0.993 
1.000 
1.003 
TFPCH 
1.024 
0.985 
0.988 
0.999 
5.8.2: Soya 
Maharashtra and Madhya Pradesh are the major Soya producing states. Using 
Malmquist Productivity Index and DEA techniques we have calculated TFPC and in 
turn tried to establish sustainability or otherwise of Soya cultivation. Table 5.20 gives 
the year wise results of TFPCH and the mean of entire study period. 
Table 5.20: Malmquist Index Summary of Annual Means for Soya 
Year 
1997-98 
1998-99 
1999-00 
2000-01 
2001-02 
2002-03 
2003-04 
2004-05 
2005-06 
2006-07 
2007-08 
2008-09 
2009-10 
Mean 
EFFCH 
1.000 
1.000 
1.000 
1.000 
1.000 
0.874 
1.144 
1.000 
1.000 
1.000 
1.000 
1.000 
0.949 
0.996 
TECHCH 
0.711 
1.545 
0.752 
0.987 
1.367 
0.660 
1.271 
0.947 
1.000 
1.066 
1.096 
0.854 
1.099 
0.998 
PECH 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
SECH 
1.000 
1.000 
1.000 
1.000 
1.000 
0.874 
1.144 
1.000 
1.000 
1.000 
1.000 
1.000 
0.949 
0.996 
TFPCH 
0.711 
1.545 
0.752 
0.987 
1.367 
0.577 
1.454 
0.947 
1.000 
1.066 
1.096 
0.854 
1.043 
0.994 
Source: Authors calculation 
The results indicate that the total factor productivity change (TFPCH) in Soya 
production averaged at a negative value of -0.6 per cent during the study period 
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(Table 5.20). The Malmquist Productivity Index has been further decomposed into 
the technical change index (TECHCH) and efficiency change (EFFCH) index. 
EFFCH was further decomposed into pure efficiency change (PECH) and scale 
efficiency change (SECH). The decomposition of TFPCH shows the mean technical 
progress increased at a negative rate with a value of-0.2 per cent and mean technical 
efficiency shows a mere growth rate of -0.4 per cent during the study period. This 
clearly indicates that full potential of the oilseed sector has not been realized neither 
through the improved production techniques nor better application of the available 
technology with the result Soybean yield in India, is 0.95 tons per hectare, which is 
quite low, compared to other major Soybean producing countries (Report on GPDP 
Project in Edible Oil Industry in India). 
Of the two states studied only Madhya Pradesh has a positive value of 3.6 per 
cent for TFPCH while Maharashtra performed badly at - 4.6 per cent. Of the two 
components of TFPCH, the change in technical efficiency had remained unchanged 
for Madhya Pradesh and - 0.8 per cent for Maharashtra. The technical change has 
been negative for Maharashtra of the value of-3.9 per cent and for Madhya Pradesh 
it has increased by 3.6 per cent. The unchanged technical efficiency that is the 
stagnancy in technical efficiency for Madhya Pradesh and a negative value for 
Maharashtra is depressing. 
Table 5.21: Malmquist Index Summary of State Means for Soya 
STATES 
Maharashtra 
Madhya Pradesh 
Mean 
Source: Authors ca 
EFFCH 
0.992 
1.000 
0.996 
culation 
TECHCH 
0.961 
1.036 
0.998 
PECH 
1.000 
1.000 
1.000 
SECH 
0.992 
1.000 
0.996 
TFPCH 
0.954 
1.036 
0.994 
Following the constitution of Technology Mission on Oilseeds (TMO) inl986, 
India's oilseed production surpassed the target of 18 Mt, fixed for the Seventh Five-
Year Plan with an impressive annual growth rate of nearly 6 per cent in the short-run. 
The subsequent achievement of near self-sufficiency in edible oils during the early 
1990s proved to be a temporary phenomenon as the country began to depend heavily 
on imports from the later part of the decade to meet its domestic edible oil 
requirement. India's import bill for edible oils was more than Rs 26,485 crore during 
2009-10 (Agricultural Statistics at a Glance, 2010). Thus the only way out for oilseed 
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sector is the enhancement of oilseed crop productivity as increasing production 
through area expansion is not possible that option has exhausted. The strategy to 
achieve this objective touches upon diverse sources of productivity enhancement like 
use of improved agro-techniques and improvements in input-use efficiency. Effective 
technology dissemination to the cultivators is crucial to the success of the strategy. 
The productivity gains expected as an outcome of successful adoption of these 
produc;tivity-enhancing strategies is expected to raise the national average 
productivity of oilseed crops to 1.5 t/ha by 2015 and further to 1.8t/ha by 2020 (Jha, 
etaL,20l2). 
5.9: Pulses 
Pulses in India have long been considered as the poor man's only source of 
protein. Pulses are grown on 22-23 million hectares of area with an annual production 
of 13-15 million tonnes (mt). India accounts for 33% of the world area and 22% of the 
world production of pulses. India is the largest producer and consumer of pulses in the 
world. However, pulses production has been stagnant at between 11 and 14 million 
tonnes over the last two decades. Per capita pulses consumption over the years has 
come down from 61gm/day in 1951 to 30 gm/day in 2008 (Reddy, 2009). Two of the 
pulses Arhar and Gram have been selected for the present study 
5.9.1: Arhar 
Madhya Pradesh, Maharashtra and Uttar Pradesh are the major Arhar producing 
states. Using Malmquist Productivity Index and DEA techniques we have calculated 
TFPC and in turn tried to establish sustainability or otherwise of Arhar cultivation in 
India. Table 5.22 gives the year wise results of TFPCH and the mean of entire study 
period. 
The results indicate that the total factor productivity change (TFPCH) in 
Arhar production averaged at a value of 1.1 per cent during the study period (Table 
5.22). The Malmquist Productivity Index has been further decomposed into the 
technical change index (TECHCH) and efficiency change (EFFCH) index. EFFCH 
was further decomposed into pure efficiency change (PECH) and scale efficiency 
change (SECH). The decomposition of TFPCH shows the mean technical progress 
increased at a value of 0.8 per cent and mean technical efficiency shows a mere 
growth rate of 0.3 per cent during the study period. Though the value of TFPCH is 
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about one which means pulses production is sustainable but a higher value is 
desirable in the face of increased demand supply imbalances. To meet the demand 
for pulses India has been importing a large quantity of pulses in recent years (Reddy 
and Reddy, 2010). 
Table 5.22: Malmquist Index Summary of Annual Means for Arhar 
Year 
1997-98 
1998-99 
1999-00 
2000-01 
2001-02 
2002-03 
2003-04 
2004-05 
2005-C'6 
2006-07 
2007-08 
2008-09 
2009-10 
Mean 
EFFCH 
0.861 
1.211 
0.926 
0.89.5 
1.192 
0.864 
1.050 
1.115 
0.685 
1.461 
1.000 
0.961 
1.041 
1.003 
TECHCH 
0.835 
1.002 
2.389 
0.475 
1.027 
0.745 
1.114 
1.423 
1.419 
0.500 
1.278 
1.134 
0.935 
1.008 
PECH 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
SECH 
0.861 
1.211 
0.926 
0.895 
1.192 
0.864 
1.050 
1.115 
0.685 
1.461 
1.000 
0.961 
1.041 
1.003 
TFPCH 
0.720 
1.213 
2.213 
0.425 
1.224 
0.643 
1.170 
1.587 
0.971 
0.731 
1.278 
1.090 
0.973 
1.011 
Source: Authors calculation 
Of the States studied Uttar Pradesh has a positive value of 4.1 per cent for 
TFPCH while Maharashtra has a growth rate of 1.9 per cent on the other hand 
Madhya Pradesh at -2.6 per cent didn't performed well. Of the two components of 
TFPCH, the change in technical efficiency had remained unchanged for Uttar 
Pradesh. Madhya Pradesh 0.3 per cent and Maharashtra 0.6 per cent have performed 
well. The technical change has been negative for Madhya Pradesh of the value of -
2.9 per cent. For Uttar Pradesh it has increased by 4.1 per cent while for Maharashtra 
the increase has been 1.3 percent. The unchanged technical efficiency that is the 
stagnancy in technical efficiency for Uttar Pradesh is depressing. 
Table 5.23: Malmquist Index Summary of State Means for Arhar 
STATES 
Madhya Pradesh 
Maharashtra 
Ut1:ar Pradesh 
Mean 
EFFCH 
1.003 
1.006 
1.000 
1.003 
TECHCH 
0.971 
1.013 
1.041 
1.008 
PECH 
1.000 
1.000 
1.000 
1.000 
SECH 
1.003 
1.006 
1.000 
1.003 
TFPCH 
0.974 
1.019 
1.041 
1.011 
Source: Authors calculation 
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5.9.2: Gram 
The states selected for studying TFPC and in turn sustainability of production 
syste;m in case of Gram are the following three Madhya Pradesh, Rajasthan and Uttar 
Pradesh three of the major Gram producing states as per Economic Survey. Using 
Malmquist Productivity Index and DEA techniques we have calculated TFPC for 
Gram. Table 5.24 gives the year wise resuhs of TFPCH and the mean of entire study 
period. 
Table 5.24: Malmquist Index Summary of Annual Means for Gram 
Year 
1997-98 
1998-99 
1999-00 
2000-01 
2001-02 
2002-03 
2003-04 
2004-05 
2005-06 
2006-07 
2007-08 
2008-09 
2009-10 
Mean 
EFFCH 
1.000 
1.000 
1.000 
0.994 
0.980 
0.995 
1.031 
1.000 
0.986 
0.914 
1.110 
1.000 
0.936 
0.995 
TECHCH 
1.203 
1.130 
0.800 
0.979 
1.149 
0.751 
1.207 
1.152 
0.899 
1.082 
0.834 
1.039 
1.008 
1.006 
PECH 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
SECH 
1.000 
1.000 
1.000 
0.994 
0.980 
0.995 
1.031 
1.000 
0.986 
0.914 
1.110 
1.000 
0.936 
0.995 
TFPCH 
1.203 
1.130 
0.800 
0.937 
1.126 
0.747 
1.244 
1.152 
0.886 
0.989 
0.925 
1.039 
0.944 
1.001 
Source: Authors calculation 
The Malmquist Productivity Index has been further decomposed into the 
technical change index (TECHCH) and efficiency change (EFFCH) index. EFFCH 
was further decomposed into pure efficiency change (PECH) and scale efficiency 
change (SECH). The results indicate that the total factor productivity change 
(TFPCH) in Gram production is almost stagnant and has averaged at a meager 0.1 
per cent during the study period (Table 5.24). The decomposition of TFPCH shows 
the mean technical progress increased at a mere 0.6 per cent and mean technical 
efficiency shows a negative - 0.5 per cent during the same period. 
The highest growth rate, among states, (Table 5.25) has been observed in 
Madliya Pradesh 3.8 per cent and is the only better performing state, the other two 
states Rajasthan and Uttar Pradesh have not done good Rajasthan at - 1. 0 per cent 
and Uttar Pradesh at -2.4 per cent have observed a negative growth rate. However 
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among the two components of TFPCH, the change in technical efficiency had 
remained unchanged for Madhya Pradesh and Rajasthan while for Uttar Pradesh it is 
- 1.5 per cent. The stagnancy in technical efficiency in case of Madhya Pradesh and 
Rajasthan and negative value for Uttar Pradesh is depressing. 
Table 5.25i Malmquist Index Summary of State Means for Gram 
STAIES 
Madhya Pradesh 
Rajasthan 
Uttar Pradesh 
Mean 
EFFCH 
1.000 
1.000 
0.985 
0.995 
TECHCH 
1.038 
0.990 
0.991 
1.006 
PECH 
1.000 
1.000 
1.000 
1.000 
SECH 
1.000 
1.000 
0.985 
0.995 
TFPCH 
1.038 
0.990 
0.976 
1.001 
Source: Authors calculation 
India has the distinction of being world's largest producer of pulses (13 
million tonnes) but the average productivity is quite low (around 550-625 kg/ha). 
Pulses are considered secondary to cereal crops and relegated to marginal soils, as 
they are perceived to be low yielding and less remunerative crops. As a result of this, 
the growth rate of production of pulses in India, the major pulse growing country in 
the world is low compared to that of cereals (Savadatti, 2007). The growth rate of area 
under pulse crops is just 0.04 per cent during the period 1967-68 to 2009; as a result 
pulses' share in the total food grain production has reduced from 17 per cent in 1961 
to 7 per cent in 2009. With the result the net availability of pulses has come down 
from 60 g/day/capita in 1951 to 31 g/day/capita in 2009 (ICMR recommends 65 
g/day/capita) due to stagnant/decreasing production and rapid increase in population 
(Reddy and Reddy, 2010). 
Pulses remain one of the weak spots in Indian Agriculture even now. Shortage 
of pulses will thus continue to be a cause of concern in the near future. The input 
support as well as the institutional support in pulses continues to remain weak. 
Furtheraiore, pulse farming is still in its initial phase of technological change. 
Specifically, there has not been enough technological break-through in pulses to make 
pulse farming as remunerative as other competing crops. A major increase in pulse 
production is possible only through an increase in productivity. The situation thus 
calls for strengthening of pulse research with specific objective of high yields under 
adverse agro-ecological conditions at lower real costs of production. This stagnation 
in pulse production and productivity should be viewed seriously not only from the 
point of security and quality of food for our people, especially the poor and the rural 
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population, but also from the soaring import bill and imbalance in the cropping 
pattern. 
Summing up: 
Total Factor Productivity (TFP) used as a proxy for sustainability, experienced 
considerable variations across crops and regions. Paddy enjoyed a substantial 
imprcivement in TFP, on the other hand TFP for Wheat production averaged at a 
meager 0.8 per cent during the study period. This was in conformity with the fact that 
present techniques of agricultural production reached a limit. Stagnancy was visible 
in traditional areas where intensive input use was aggravating the problems leading 
to unsustainable use of inputs. Within the Indian grains segment, performance of 
Maize was dramatic. It emerged as the third major food grain crop and the most 
important coarse cereal. The overall performance of coarse cereals in terms of TFP 
was impressive. Cotton also experienced considerable improvement as a result of 
technological intervention. Other commercial crops especially sugarcane had a 
disappointing performance. Already better off agricultural states were found to face 
stagnancy however the less benefited states during the earlier phases of Green 
revolution are experiencing higher TFP due to adoption of modem techniques of 
production and catching up with the already better off states. The study found that 
technological breakthrough and efficient use of available means is necessary for 
sustainability of Indian agriculture. The next chapter looks into the relationship 
between agricultural productivity and poverty reduction. 
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Chapter - 6 
PRODUCTIVITY AND POVERTY: A 
DISTRICT LEVEL ANALYSIS 
6.1 Introduction: 
Poverty is one of the central problems of economics. A large number of people 
in the world live on less than $ 1 a day - almost one in five, amounting to over a 
billioa people. If the poverty line is raised to $ 2 a day, over half the world's 
population is poor (Banerjee ei uL, 2006). The concept of poverty is multi-
dimensional (viz; income poverty and non-income poverty). It covers not only levels 
of income and consumption, but also health and education, vulnerability and risk; and 
marginalisation and exclusion of the poor from the mainstream of the society. 
According to Dreze and Sen (1995) India's performance in terms of non-income 
indicators (eg, education and health) was not satisfactory. Although progress has been 
made in poverty reduction both income and non-income poverty, the pace of 
reduction in poverty however, has been, slow (Dev, 2010). The consumption 
measures represent material standards of living; they however also correlate closely 
with wider notions of capabilities and well-being. The poor are frequently 
malnourished, illiterate, and prone to sickness, unemployment, alcoholism, and 
depression. They are excluded from many markets and social groups, and are 
vulnerable to natural disasters (Banerjee et al, 2006). Poverty also limits awareness 
of the rights and ability to access legal institutions to protect those rights. Poverty is a 
tragedy not only for the individuals concerned but also for the world at large, being 
intimately linked with some of the most pressing social and political problems of our 
time: crime violence, broken families, loss of communities, public health crisis, 
overpopulation, environmental degradation, corruption, poor governance, and ethnic 
conflict (Banerjee et al, 2006). 
A poverty line demarcates the poor from the non-poor. It is identified as the 
minimum required consumption level of food, clothing, shelter, transport and 
healthcare (Nayyar, 2005). There are three distinct measures of poverty used by most 
studies, based on Foster-Greer-Thorbecke (1984) poverty measure for a given 
population. First, the headcount index defined as the percentage of the population who 
live in households with a per capita consumption below the poverty line. Second, the 
poverty-gap index defined by the mean distance below the poverty line expressed as a 
proportion of that line. This measure reflects not only the incidence of poverty, but 
also its depth. Third, the squared poverty-gap index defined as the mean of the 
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squared proportionate poverty-gaps. Unlike the other two measures, it reflects the 
severity of poverty, as it is sensitive to inequality amongst the poor. 
The Government of India's official poverty estimates are based on the resuhs 
of regular consumer expenditure surveys by the National Sample Survey Organization 
(NSSO). Larger surveys which in principle take place every five years and focus on 
consumers' expenditures are used by the Planning Commission to calculate the 
official poverty statistics. Such surveys were conducted in 1983 (the 38th Round of 
the NSS), 1987-88 (the 43rd Round), 1993-94 (the 50* Round), in 1999-2000 (the 
55th Round). 2004-05 (the 60* Round) and most recently, 2009-10 (66* Round). The 
poverty estimates published by the Planning Commission count the number of people 
living in households whose monthly per capita total expenditure is less than the 
poverty line for the sector and the state in which they live. These poverty lines are 
updated over time using the Indian system of state by state price indices, which are 
estimated separately for rural households, the consumer price index for agricultural 
labourers (CPIAL) and urban households, the consumer price index for industrial 
workers (CPIIW) (Deaton and Kozel, 2005). 
Srinivasan (2007) documented the various attempts to provide "poverty line" 
prior to independence. The earliest effort to prepare poverty line was made by 
Dadabhai Naoroji in his book "Poverty and Un-British Rule in India" he estimated a 
subsistence-based poverty line at 1867-68 prices. Naoroji defined subsistence as 
"what is necessary for the bare wants of a human being, to keep him in ordinary good 
health and decency"'. Using the diet prescribed to "supply the necessary ingredients 
for the emigrant coolies during their voyage living in a state of quietude" he came up 
with a subsistence costs based poverty line, varying from Rs 16 to Rs 35 per capita 
per year in various regions of India. The second poverty line Srinivasan refers to is in 
the note for the guidance of subcommittees of the National Planning Committee 
(NPC) of 1938. The note was prepared by the committee's secretary, K. T. Shah 
stating that "the fundamental aim [of planning] is to ensure an adequate standard of 
living for the masses Estimates of economists in different parts of India put down 
this irreducible minimum at figures varying from Rs 15 to Rs 20 per capita per month 
in the present value of the rupee" (IIAPR, 1988). The third poverty line that 
Srinivasan traced was the Bombay Plan of Thakurdas et al, (1944), which was a per 
capita income of Rs 75 at prices that prevailed prior to the outbreak of the Second 
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World War. Since these prices were likely to have been the same as the prices of 1938 
implicit in the poverty line of NPC therefore the poverty line of the authors of the 
Bombay Plan was much more modest than that of the NPC. 
Estimates of poverty in India are typically based on a normative minimum 
calorie intake. The calorie norms were fixed at 2,400 calories per person per day for 
rural areas and 2,100 calories per person per day for urban areas by the Task Force 
constituted by the Planning Commission in 1979 (Palmer and Sen, 2001) Based on 
these norms, poverty lines for rural and urban areas were determined for the 28th 
round of NSS consuiper expenditure data for the year 1973-74. These came out to be 
Rs 49.09 per capita monthly expenditure (pcme) in rural areas and Rs 56.64 (pcme) in 
urban areas. Using the headcount ratios as a measure of poverty, the incidence 
of poverty was estimated to be 56.4 per cent in rural areas and 49 per cent in urban 
areas in 1973-74. 
A Working Group appointed by Planning Commission recommended a 
poverty line in 1962, set at a minimum level of expenditure of Rs 20 per day for rural 
areas and Rs 25 per day for urban areas at 1960-61 prices below which households 
would not be able to meet basic requirements for living. This minimum per capita 
expenditure was determined taking into account the requirements of balanced food 
and in the case of urban areas some provision of housing expenditure. However, the 
expenditures on health and education were not considered as they were expected to be 
provided by the state (Dandekar, 1996). Dandekar and Rath, (1971) provided the first 
systematic assessment of the incidence of poverty based on the NSS data for 1960-61 
using a cut-off level of expenditure that was adequate to provide 2250 (kilo calories) 
per capita per day both in rural and urban areas. The calorie consumption was 
estimated based on the consumption of various food items for different expenditure 
groups and the expenditure cut-off or poverty line was determined accordingly. 
In 1977. Planning Commission constituted a Task Force, which submitted its 
report in 1979 and on the basis of a systematic study of nutritional requirements 
recommended poverty lines separately for rural and urban areas at national level. 
Based on observed consumer behaviour in 1973-74, it was estimated that, on an 
average, consumer expenditure of Rs. 49.63 per capita per month was associated with 
a calorie intake of 2400 per capita per day in rural areas and correspondingly Rs. 
56.76 per capita per month with a calorie intake of 2100 per capita per day in urban 
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areas. The poverty line for subsequent years was estimated by adjusting it to the base 
year (1973-74), for inflation. Subsequently, in 1989, Planning Commission 
constituted an Expert Group to review the methodology used for the assessment of 
po\'erty. It recommended continuation of calorie based consumption expenditure as a 
cut-off to determine the proportion of population below the poverty line, 
disaggregation of national level poverty lines into state-specific poverty lines and then 
updating the poverty lines using the Consumer Price Index (CPI) for Industrial 
Workers in urban areas and CPI for Agricultural Labour for rural areas. Based on 
above criteria, Planning Commission estimated poverty lines separately for rural and 
urban areas. The Head Count Ratio (HCR) estimated on this basis became key 
indicator of the level of poverty in the country. In 2004-05 poverty line was set at 
Rs.356.30 per capita per month for rural and Rs.538.60 per capita per month for urban 
areas. 
There were different views on the accuracy of poverty estimates. The issues 
raised were that the consumption patterns underlying the rural and urban Poverty Line 
Baskets (PLBs) remained tied down to those observed more than three decades ago in 
1973-74 and hence had become out-dated. The use of a minimum adequate level of 
nutrition as a key criterion for defining the poverty line has come under criticism both 
with respect to the level at which the norm has been fixed and also for the inadequacy 
of the expenditure level of households at which these norms were likely to be met in 
providing a minimum standard of living a society may desire for its citizens. Although 
private expenditure on education and health was covered in the base year 1973-74, no 
account was taken of either the increase in the proportion of these in total expenditure 
over time or of their proper representafion in available price indices (GOI, 2009). It is 
now increasingly accepted that the poverty line is unrealistically low and that the 
numbers in poverty would be far larger if the poverty line was more realistic (India 
Chronic Poverty Report, 2011). Therefore planning commission set up an expert 
group in 2009, headed by Prof S.D. Tendulkar to suggest new poverty estimates and a 
new poverty line. 
The all India rural headcount ratio for 2004-05, using the new procedure was 
found to be 41.8 per cent in comparison with 28.3 per cent using old methodology. 
Further poverty estimates were also calculated for the year 1993-94 using the new 
methodology. According to this estimate poverty at all India level in 1993-94 was 
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50.' per cent in rural areas. 31.8 per cent in urban areas. Poverty for the entire country 
was estimated at 45.3 per cent compared to the 1993-94 official estimates of 37.2 per 
cen: rural, 32.6 per cent urban and 36.0 per cent combined. Even though the new 
methodology gives a higher estimate of rural headcount ratio at the all- India level for 
2004-05, the extent of poverty reduction in comparable percentage point decline 
between 1993-94 and 2004-05 was not different from that inferred using old 
methodology. 
6.2: Poverty Trends in India 
Poverty in India is widespread as more of the world's income poor live in 
India than any other country. According to planning commission of India estimates 
for the year 2009-10, 29.8 per cent Indians live below the country's national poverty 
line. World Bank (2010) put the figures at 32.7 per cent as per the international 
poverty line of US $ 1.25 per day. One in three malnourished children worldwide is 
found in India, whilst 42 per cent of the nation's children fewer than five years of age 
are underweight. Also a total of 58 per cent of children under the age of five were 
stunted (Google, 2012). Therefore what happens to poverty in India is quantitatively 
important to the worlds overall progress in fighting poverty. 
India has made substantial advancements in reducing poverty after 
independence in 1947 (Tables 6.1 and 6.2). There have been two distinct phases of 
poverty reduction in India, the first phase starting from the beginning of planning to 
mid-1970s. This period was characterised by wide year to year variations but no 
significant trend. In this phase large proportions of the populafion remained below the 
poverty line. The rural poor, which accounted for about three-fourths of the country's 
poor, had increased in number from 182 million in 1956-57 to 261 million in 1973-74. 
There was a substantial increase in the poverty ratio in the drought years of 1965-66 
and 1966-67; the percentage of rural population living in poverty rose from 47 per 
cent in the preceding year to 56 per cent in the drought years and the absolute number 
increased by 34 million (Radhakrishna & Ray, 2005). The failure to reduce the 
magnitude of poverty could be attributed to the overall slow growth rate of the 
economy during this phase which hovered around 3.5% fill middle of 70's and was 
characterised as "Hindu Rate" of growth. It could also be attributed to the poor 
performance of agricultural growth. Agricultural production per rural person, 
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agricultural wages, and food price inflation were found to be the major factors 
underlying the variations in the percentage of rural poverty (Ahluwalia, 1978). 
During the second phase since mid-1970's the country achieved 
substantial reduction in the incidence of poverty. Persons living in poverty declined 
from a half to one quarter of the population (Table 6.1) this could be attributed to 
overall improvement in the growth rate of Indian economy as opposed to "Hindu 
Rate"". Further many poverty alleviation programmes like "Food for Work" were 
started around the same time i.e., during 1970's. Even in the second phase the decline 
in poverty was not smooth; poverty increased during the early years of the 1990s 
before it witnessed substantial decline in the later years that is 1999-2000. Yet, 260 
million persons lived in poverty, a level which could be considered similar to that in 
the early 1970's (Radhakrishna & Ray, 2005). 
Table 6.1: Incidence of Poverty in India 
Years 
1956-57 
! 1957-58 
1958-59 
! 1959-60 
1960-61 
1961-62 
1963-64 
1964-65 
1965-66 
1966-67 
1967-68 
' 1968-69 
1969-70 
1970-71 
1972-73 
1973-74 
1977-78 
1982-83 
1987-88 
1993-94 
1999-00'' 
2004-05 
Poverty Ratio (%) 
Rural 
54.1 
50.2 
46.5 
44.4 
Urban 
-
-
-
-
38.9 ' 40.4 
39.4 
44.5 
46.8 
47.4 
56.6 
56.5 
51.0 
49.2 
47.5 
49.4 
56.4 
53.1 
45.6 
39.1 
37.3 
27.1 
28.3 
39.4 
42.5 
45.7 
46.4 
48.4 
48.3 
45.5 
44.4 
41.5 
44.6 
49.6 
45,2 
40.8 
38.2 
32.4 
23.6 
25.7 
Total 
27.5 
Number of Poor (Millions) 
Rural 
182 
172 
162 
158 
141 
145 
171 
184 
190 
231 
236 
217 
214 
210 
227 
261 
264 
252 
232 
244 
193 
220.9 
Urban 
-
-
-
-
32 
32 
37 
42 
44 
47 
49 
47 
48 
46 
53 
60 
65 
71 
75 
76 
67 
80.8 
Total 
-
-
-
-
173 
177 
208 
226 
234 
278 
285 
264 
262 
256 
280 
321 
329 
323 
307 
320 
260 
301.7 
Notes: - Information not available. 
•^  Not strictly comparable due to methodological chang 
Source: Planning commission, Radhakrishna & Ray 
perspectives, policies, and programmes 
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,es in the 55'" NSS Round 
(2005) Oxford Handbook of Poverty in India, 
Table 6.2: Percentage and Number of Poor Estimated* by Expert Group 2009 
(Tendulkar Methodology) 
Years 
1993-94 
2004-05 
2009-10 
Povert\ Ratio (%) 
Rural 
50.1 
41.8 
33.8 
Urban 
31.8 
25.7 
20.9 
Total 
45.3 
37.2 
29.8 
Number of Poor (Millions) 
Rural 
328.60 
325.81 
278.21 
Urban 
74.50 
81.41 
76.47 
Total 
403.70 
407.22 
354.68 
Poverty Estimates 
Source: Planning Commission Estimates, Data Book for DCH; 22nd April, 2013 
\ 
The new poveily lines and poveily estimates are based on the new reference 
basket and new price indices. These values are not comparable to the earlier 
announced official headcount ratios using the earlier official poverty lines and out 
dated price indices. The all India rural headcount ratio using the recommended 
procedure during the year 2004-05 was 41.8 per cent in comparison with 28.3 per cent 
using the earlier methodology. In the light of the new methodology poverty levels 
need to be re-estimated for previous years. Table 6.2 shows a broad two point 
comparison of changes in head count ratios. Poverty in 1993-94 was 50.1 per cent in 
rural areas, 31.8 per cent in urban areas and 45.3 per cent in the country as a whole as 
compared to the 1993-94 official estimates of 37.2 per cent rural, 32.6 per cent urban 
and 36.0 per cent combined. That is, even though the suggested new methodology 
gives a higher estimate of rural headcount ratio at the all India level for 2004-05, the 
extent of poverty reduction in comparable percentage point declined between 1993-94 
and 2004-05 is not different from that inferred using the old methodology. For the 
year 2009-10 the poverty estimates stand at 33.8 per cent for rural areas 20.9 per cent 
for urban areas and 29.8 per cent for the country as a whole (Table 6.2). 
Table 6.3: Annual Average Decline in Poverty from 1993-94 to 2009-10 
2004-05 from 1993-94 by expert 
group 2009 
2004-05 from 1993-94 by expert 
group 1993 
2009-10 from 2004-05 by expert 
group 2009 
Poverty Ratio (%) 
Rural 
0.75 
0.82 
1.60 
Urban 
0.55 
0.61 
0.96 
Total 
0.74 
0.77 
1.48 
Number of Poor 
(Millions) 
Rural 
0.25 
2.10 
9.52 
Urban 
-0.63 
-0.41 
0.99 
Total 
-0.32 
1.70 
10.51 
Source: Plannin^ Commission.sjov.in 
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Table 6.3 gives the details of annual average decline of poverty during the 
reform period. The decade of 90s is generally considered as a lost decade for poverty 
reduction (Sen and Himanshu, 2004). Poverty is indeed lower now than before the 
economic reforms of 1991. This was less in 2004-05 than in either 1987-88 or 1993-
94 in both rural and urban areas of every major state in the country, except possibly 
the urban areas of Chhattisgarh and Orissa (Himanshu, 2007 & Dev and Ravi, 2007). 
The extent of decline in the post-reform period in poverty is not higher compared to 
the pre reform period (Dev and Ravi, 2007). This confirms that the somewhat faster 
post-reform GDP growth has not been accompanied by more rapid poverty reduction. 
It has. in fact, been accompanied by an increase in inequality (Himanshu, 2007). 
There has been substantial poverty reduction during 1999-2005; this accounts for the 
overwhelming part of the total reduction during 1993-2005 and implies very little 
poverty reduction during 1993-2000. This is surprising given that 1999-2005 periods 
whnessed the lowest growth in agriculture. Factors such as low relative food prices, 
higher growth in employment, particularly in the non-farm sector, might have been 
responsible for higher reduction in poverty during the said period that is 1999-2005 
(Dev and Ravi, 2007). 
The all-India (HCR) Head Count Ratio has declined by 7.3 percentage points 
from 37.2 per cent in 2004-05 to 29.8 per cent in 2009-10, with rural poverty 
declining by 8.0 percentage points from 41.8 per cent to 33.8 per cent and urban 
poverty declining by 4.8 percentage points from 25.7 per cent to 20.9 per cent (GOI, 
20'2). The significant reductions in poverty levels can be correlated to high economic 
growth rates. Between 2005 and 2010, the country's GDP grew at an average rate of 
8.5 per cent and the poverty rate (the proportion of the population below the poverty 
line) registered an average annual decline of 1.48 per cent. The percentage of the 
country's population living below the poverty line declined from 37 per cent in 2004-
05 to 22 per cent in 2011-12, according to NSSO data. Rural poverty has declined 
faster than urban poverty during this period. Encouraging as those gains are, the 
country still counts nearly 26.89 crore poor among its citizens. According to the data, 
the total number of people below the poverty line in the country is 26.89 crore as 
against 40.73 crore in 2004-05. In rural areas, the number has reduced from 32.58 
crore to 21.72 crore. 
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Though there was not much progress in poverty reduction during most part of 
the post reform period however of late substantial gains have been achieved since 
1999-2000 and the speed further increased during 2004-05 and 2009-10. However 
inequality increased significantly in the post-reform period as compared to the earlier 
decade (I)ev and Ravi, 2007). Higher inclusive growth that increases agriculture and 
non-:arm sector growth, and a reduction in regional, rural-urban and social disparities 
are important for a faster reduction in poverty. Human development is equally 
important for poverty alleviation. Therefore, policies that increase growth and equity 
have to be followed simultaneously. Low relative food prices seem to be another 
important variable that reduces income poverty. In this context, the recent increase in 
food prices is a concern for the poor and very poor. There is also a need for focused 
intervention on the 115 million hard core poor (Dev and Ravi, 2007). 
6.3: Profiling Poor 
6.3.1: Regional Patterns of Poverty 
The regional differences in poverty reduction are substantial in India 
(Appendix-13 and Fig. 6.1). Appendix-13 shows head count ratio of poverty for major 
states, incidence of poverty varies largely across states. On the one end of the 
spectrum lie states like Himachal Pradesh and Jammu and Kashmir where poverty 
ratio lies within a single digit, while Orissa and Bihar lie at the other end with above 
50 per cent of the population remaining below the poverty line in Bihar and around 40 
per cent is the extent of people living below poverty line in Orissa. Assam has 
experienced an increase in the proportion of below poverty line population from 34.4 
per cent during 2004-05 to 37.9 per cent during 2009-10. Of the two poorest states 
Bihar and Orissa latter has witnessed a substantial reduction in poverty between the 
two NSSO thick rounds from 57.2 per cent in (2004-05) to 37.0 per cent in (2009-10) 
of about 20 percentage points while Bihar has a negligible achievement between the 
two rounds. Six states Bihar, Jharkhand, Madhya Pradesh Maharashtra, Orissa and 
Uttar Pradesh have a higher proportion of poor population than all India average. 
Poverty in Himachal Pradesh, Madhya Pradesh, Maharashtra, Orissa, Tamil Nadu, 
Kamataka and Uttaranchal has declined by about 10 percentage points and more. 
Some of the bigger states such as Bihar, Chhattisgarh and Uttar Pradesh have shown 
only marginal decline in poverty ratio, particularly in rural areas. 
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The interstate variations in rural poverty reduction can be attributed to a 
variety of reasons. Some states like Kerala are high on human development while 
others like Bihar and Orissa have performed badly. For instance during 1957-90, 
variations in rural poverty reduction across states were attributed to the variations in 
their agricultural productivity improvement (Datt and Ravallion, 1997). In addition, 
initial endowments of physical infrastructure and human resource did contribute to 
interstate variations in performance (Radhakrishna & Ray, 2005). States such as 
Andhra Pradesh, Kerala, and West Bengal, which had high rural poverty ratios in the 
first phase, managed to lower their poverty ratios in the second phase. Andhra 
Pradesh had benefited from green revolution, and Kerala and west Bengal which had 
implemented land reforms experienced significant reductions in the rural poverty ratio 
(Radhakrishna & Ray, 2005). Agricultural incomes is important not only for rural but 
also urban poverty reduction (Sen, 1996).The poor performance of Bihar and Orissa 
in terms of growth can be attributed to the low level of input use especially of 
fertiliser and credit, the weak input delivery system, lack of research and 
development, lack of appropriate extension services (Bhalla and Singh, 1997). 
Scaxity of water due to lower precipitation and lack of other perennial sources of 
water as causing backwardness of parts of Maharashtra, Andhra Pradesh and 
Karnataka (Kurian, 2000). 
Fig 6.1: Percentage of AU India and State Wise Poverty in India 
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6.3.2: Poverty Ratios for Social Groups among Religious Groups and 
Occupational Categories 
Incidence of poverty varied widely across social groups. High incidence of 
poverty prevailed among the scheduled tribe and scheduled caste population, which 
have suffered from social and economic exclusion for centuries in India 
(Radhakrishna & Panda, 2006). In rural areas. Scheduled Tribes exhibit the highest 
level of poverty (47.4 per cent), followed by Scheduled Castes (SCs), (42.3 per cent), 
and Other Backward Castes (OBC). (31.9 per cent), against 33.8 per cent for all 
classes. In urban areas, SCs have HCR of 34.1 per cent followed by STs (30.4 per 
cent) and OBC (24.3 per cent) against 20.9 per cent for all classes. In rural Bihar and 
Chhattisgarh, nearly two-third of SCs and STs are poor, whereas in states such as 
Manipur, Orissa and Uttar Pradesh the poverty ratio for these groups is more than 
half Among the religious groups Sikhs have lowest HCR in rural areas (11.9 per cent) 
whereas in urban areas, Christians have the lowest proportion (12.9 per cent) of poor. 
In rural areas, the HCR for Muslims is very high in states such as Assam (53.6 per 
cent). Uttar Pradesh (44.4 per cent), West Bengal (34.4 per cent) and Gujarat (31.4 
per cent). In urban areas poverty ratio at all India level is highest for Muslims (33.9 
per cent). Similarly, for urban areas the poverty ratio is high for Muslims in states 
such as Rajasthan (29.5 per cent), Uttar Pradesh (49.5 per cent), Gujarat (42.4 per 
cent), Bihar (56.5 per cent) and West Bengal (34.9 per cent). 
The occupational composition of rural poor varied across the states. In 
geni^ral. in developed states poverty was highly concentrated among agricultural 
labour households and in contrast in backward states poverty extended to other 
occupational groups including self-employed in agriculture (Radhakrishna and Ray, 
2005). For instance, in Punjab, Haryana, Maharashtra, and Andhra Pradesh 
agricultural labour household constituted more than (60 per cent) of the rural poor in 
1999-2000, but they constituted less than 16 per cent in Rajasthan and 28 per cent in 
Assam (Radhakrishna and Ray, 2005). Wage earners in agricultural and non-
agricultural sectors are almost equally poor. Poverty is the least among the salaried 
group followed by the self-employed in non-agriculture. Poverty among self-
employed in agriculture is higher than average for all groups Incidence of poverty is 
the highest among wage earning class. It is about (60 per cent) higher than that for all 
groups. (Radhakrishna & Panda, 2006). Nearly 50 per cent of agricultural labourers 
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and 40 per cent of other labourers are below the poverty line in rural areas, whereas in 
urban areas, the poverty ratio for casual labourers is 47.1 per cent. As expected, those 
in regular wage/ salaried employment have the lowest proportion of poor. In the 
agriculturally prosperous state of Haryana, 55.9 per cent agricultural labourers are 
poor, whereas in Punjab it is 35.6 per cent. The HCR of casual laborers in urban areas 
is very high in Bihar (86 per cent), Assam (89 per cent). Orissa (58.8 per cent), Punjab 
(56.3 per cent). Uttar Pradesh (67.6 per cent) and West Bengal (53.7 per cent). 
6.4: Poverty Alleviation Strategies over the Successive Five Year Plans 
Growth with social justice has been the basic objective of development 
planning in India since independence. There have been several initiatives to tackle the 
problem of poverty since the early 1950's. The first such initiative was the 
Community Development Programme started in 1952. The programme aimed 
basically at integrated development at local level through cooperation of people and 
convergence of technical knowledge in various fields. The second initiative taken in 
the country was by introducing measures for abolition of intermediary institutions and 
s>'stems of land holdings such as zamindari, jagirdari, etc. This was followed by 
attempts to have a comprehensive policy of land reforms. The third initiative was the 
emphasis during Third five year plan on food grain production through introduction of 
new technology which resulted in the green revolution. While the achievements 
through many of the efforts were significant, the impact of these initiatives was far 
from satisfactory to tackle the problem of poverty. Abolition of intermediary system 
of land tenure was completed with success, but land reform which is still an on-going 
process has not yielded desired results in terms of either growth or social justice. The 
success of the green revolution was limited to specific areas and crops (Radhkrishnan 
and Ray, 2005) 
The development strategy adopted during the first two decades was based on 
the assumption of 'trickle down'. However in the early 1960s, the contemporary 
empirical evidences revealed that the fruits of development had not percolated down 
to the masses and there were a large number of deprived and deserving communities 
whose basic needs remained unmet. As a response to this criticism, the Planning 
Commission came out with a paper in 1962 titled, 'Perspectives of Development: 
1961-1976; Implication of Planning for a Minimum Level of Living'. Thus, the 
planners for the first time explicitly recognized the importance of distributional 
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policies and considered it necessary to have targeted programmes for employment 
generation and income support for those who had been left out of the benefits of the 
growth process. Consequently, some special programmes like public distribution of 
food grains at reasonable prices. Small Farmers Development Agency (SFDA) and 
Marginal Farmers and Agricultural Labourers (MFAL) schemes were introduced in 
the late 1960s and towards the beginning of the 1970s to target the specific 
disadvantaged groups like the small and marginal farmers (Bandyopadhyay, 2007). 
Thus there was reconceptualization of the programmes and policies in the 1970s. The 
need for direct attack on poverty was finally felt particularly during the Fourth Plan 
period. 
During mid-1970s, the policymakers realised that the institutional changes and 
the special programmes that had been in operation to complement the low economic 
growth rate could not succeed in making a significant dent on those excluded from the 
grovv'th process. The on-going research further established the prevalence of poverty 
among wage labourers, scheduled tribes and scheduled castes and people inhabiting 
the backward regions. These findings provided the rationale for formulating growth 
promoting policies with emphasis on direct measures in the form of targeted 
programmes designed for a much larger set of disadvantaged population groups. One 
of the important supporters of the idea of poverty-reducing growth process during this 
period was Prof Sukhamoy Chakraborty, who suggested that "just a high rate of 
economic growth is not enough but growth should happen in a manner which 
increases income much more for the lowest 30 per cent of the population". Thus, a 
number of targeted income and employment generation programmes were introduced 
during the Fifth Five-Year Plan with the objective of making better the living 
conditions of the disadvantaged. The decade of the seventies is thus considered as a 
landmark with the introduction of a series of programmes based on a three-pronged 
approach to attack poverty and unequal distribution which included: (i) creation of 
income-generating asset base for the rural poor (ii) generation of opportunities for 
wage employment; and (iii) area development programmes in backward regions like 
dry land, rain-fed, drought-prone, tribal, hill and desert areas. Furthermore, since 
industrial development was considered as an avenue for large-scale labour absorption, 
the government also introduced Rural Industrialization Programme (RIP) and Rural 
Artisans Programme (RAP). This strategic emphasis on growth with redistribution 
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continued during both the sixth (1980-85) as well as the seventh plan (1985-90) 
periods. 
During the eighth plan (1992-97) policy makers were able to recognize the 
limitation of an income and commodity-centric notion of poverty and human well-
being. In line with Prof Amartya Sen's celebrated work 'Development as a Freedom', 
poverty came to be recognized as not simply "a state of low income or consumption" 
but as the lack of freedom of a person to choose and live the life he has reasons to 
\'alue. This recognition of the multi-faceted nature of poverty generated an urge 
among the policymakers for complementing poverty alleviation strategy with special 
programmes for building up the capabilities of the poor and the disadvantaged. 
Accordingly, the Eighth Five-Year Plan document underscored the human and social 
development policies as crucial components of the strategy for ensuring 'development 
with social justice'. The focus was primarily on health care and education along with 
Special Component Plan for Scheduled Castes/Scheduled Tribes (SCs/STs). 
The Tenth Plan period (2002-07) has observed a healthy transformation in the 
policy sphere with the emergence of a more vibrant civil society and media and the 
evolution of a more dynamic and sensible judiciary. In turn we have now seen India 
adopting a rights-based approach to development in order to address the issues of 
poverty. A rights- based approach recognises the multidimensional character of 
persistent poverty and its underlying reasons. India has already passed legislation on 
the rights to information, employment and education. There is already passionate 
advocacy on the right to food, and a more measured case is being made on the right to 
health (Mehata et al, 2011). 
The tenth plan acknowledged the challenge of providing employment 
opportunities which provide enhanced incomes in view of the fact that substantial 
additions to labour force as a result of India's demographic dividend were expected to 
take place during the next five years. Enlargement of self and wage-employment 
programmes and their effective delivery become an imperative in such a scenario. 
Thus effective implementation of anti-poverty programmes would be central to 
achieving the planned reductions in poverty. Concurrently Poverty alleviation 
programmes were designed to address different facets of rural poverty. Micro credit-
linked programmes in order provide a package of services including credit and 
subsidy to set up micro enterprises. Wage employment programmes to address the 
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issue of transient poverty. Besides, schemes for infrastructure development and 
provision of basic services contribute to the well-being of the rural people. The plan 
document acknowledges that mere availability of funds is not likely to eradicate rural 
poverty. The success of these programmes ultimately depends on the capability of the 
delivery system to absorb and utilise the funds in a cost-effective manner. Therefore 
Successful implementation of these programmes requires an appropriate policy 
framev/ork, adequate funds, and an effective delivery mechanism (Planning 
Commission, 2002) The Eleventh Plan visualized "Faster and more inclusive growth" 
as its objective. After a period of a decade and half of reforms initiated in 1991, it was 
being realized that the reform process has widened disparities between the rich and 
the poor, it has slowed down reduction of poverty, it has resulted in a rise of 
unemjjloyment. Besides, it has sharpened the rural-urban divide as well as the 
regional divide between the fast growing forward states and slow growing backward 
states. The iniquitous growth that the reform process had generated was shaking he 
political foundation of the Indian society and there was a need for a course correction. 
But inclusi^'e growth would become a reality only if there is a rapid decline in poverty 
coupled with rapid reduction of unemployment in the 11th Plan (Ruddar Datt, 2008). 
The plan document makes it clear that rapid growth will be essential to reduce 
the number of the poor and for sustainable poverty reduction, but for growth to 
benefit the poor disproportionately, it will have to be accompanied by more rapid 
employment expansion than hitherto, greater investment in health, education, 
water/sanitation, and child nutrition than so far, and directly targeted poverty-
reduction programmes. Since the poor also suffer from low human capital. The 
directly targeted poverty reduction efforts of the government will fail in the Eleventh 
Plan if the quality of public health services and the integrated child development 
ser\ices do not improve, and also if the universalization of elementary education with 
quality does not happen. However, an inclusive growth strategy that focuses only on 
human capital formation or directly targeted poverty reduction is likely to fail. The 
structure of growth and also the pattern of production have to be employment-
generating, especially outside agriculture. In other words, the simultaneous focus on a 
three-legged strategy; economic growth, income-poverty reduction through targeted 
programmes, and human capital formation will put India on a sustainable growth path. 
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since there is a recognized synergy between these outcomes (Planning Commission. 
2008). 
6.5: Pro-poor growth / Inclusive growth 
Poverty alleviation has been on the national policy agenda for more 
than 50 years. As early as 1938, the Indian National Congress constituted a 
National Planning Committee (NPC) headed by Jawaharlal Nehru, which had 
declared that the social objective should be "to ensure an adequate standard of living 
for the masses, in other words, to get rid of the appalling poverty of the 
people". The importance of reduction in poverty, provision of other basic needs 
and equitable development has been emphasised in all the five year plans since 
independence particularly since the 5th Five-Year Plan. The government has a two-
pronged approach, viz. promoting economic growth and direct action towards poverty 
alleviation. The latest estimates on poverty based on NSS data show that 
poverty in India in 2004-05 was around 37 per cent (GOI 2009). In other words, 
more than 400 million people are still below poverty line in India. These numbers on 
poverty indicate that the social objective declared by the NPC headed by Jawaharlal 
Nehiu in 1938 is largely unaccomplished even after 62 years of independence. 
The search for the "ultimate" cause of poverty is possibly one of the most 
sacred jobs among economists. What makes some wealthy and others poor has been 
the subject of many of the classical texts of economics at least right from Adam 
Smith. Not surprisingly, views on the ultimate causes of poverty vary from a wide 
spectrum, particularly with respect to the appropriate role of market forces and state 
interventions (Banerjee et ai, 2006). During recent times for instance there has been 
emphasis on the promotion of market forces at the expense of state-led development 
in the poor and middle income countries. Commonly referred to as "Washington 
Consensus" the policy package combines opening countries to foreign trade and 
investment flows, privatizing state-owned enterprises, deregulating business and 
industries, and implementing restrictive fiscal and monetary policies. The underlying 
view is that the only effective way to reduce poverty is to promote growth via 
"trickle-down." This period of the decades of 1980s-90s was one where 'growth-first' 
ideas dominated. The global politics under which this occurred can be summarised 
under the term "neo-liberalism'. 
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This consensus has weakened recently with the disappointing performance of 
many Latin American countries following this approach since mid-1980s. Despite this 
weakening, however, the "orthodox" approach continues to hold sway in policy 
circles. At the same time strong voices can be heard arguing for a package of policy 
measures that directly confronts poverty which include better social safety nets, 
schools for the poor, progressive taxes, promoting small businesses, protecting 
workers rights, antidiscrimination policies, land reforms, improvements in public 
services, and reducing protectionism in rich countries (Bridsall et al, 2001). The 
poverty and inequality are multi-dimensional has become generally accepted among 
academic and research circles, notable being World Development Report 2004 which 
is strongly based on Araartya Sen's notion of capabilities. In the backdrop of all this 
strong voices are being heard advocating a wider set of political and institutional 
reforms, including promoting democracy, the rule of law, property rights (especially 
for the poor), reducing corruption, enhancing government accountability, and 
strengthening the role of civil society. Thus participatory approaches and measures 
relating to governance and accountability have become firmly embedded within the 
international development debate (Haan & Thorat, 2013/ 
Much of the recent debate on inclusive growth has surfaced in emerging 
economies, where increased rates of growth have been accompanied by growing 
inequalities. In India, inclusive growth emerged as a major theme with the change in 
government in 2004. This followed criticism that the growth model that had 
emerged during the previous years (and the slogan 'Shining India') had excluded 
large parts of the population, and had undermined earlier policies to promote the 
well-being of all. The 11th and 12^ ^ Five Year plan detail the type of 
development envisaged in an inclusive growth model (Haan & Thorat, 2013). 
There is a growing consensus among development practitioners and thinkers that 
growth alone is not enough to reduce poverty. The centre of the discussion is now on 
pro-poor growth, which takes us well beyond the trickle down theories of a few-
decades ago. There is still much to be done in defining what pro-poor growth is, how 
we assess and measure it (Eduardo Zepeda, 2004). Generally we have two definitions 
of pro-poor growth which are in use. Martin Ravallion (2004) defines pro-poor 
growth as any increase in GDP that reduces poverty, on the other hand in their paper, 
Kakwani and Son (2003) propose a simple and sensible definition, according to which 
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growth is pro-poor, relatively speaking, if it benefits the poor proportionally more 
than the non-poor. 
The notion of pro-poor growth process in Indian context found its resonance in 
Sukhamoy Chakraborty's perception of poverty-reducing growth process which says 
for growth to be poverty reducing it should happen in a manner which increases 
income much more for the lowest 30 per cent of the population. Such an idea of pro-
poor growth is more akin to Kakwani and Son (2003) work. Ravallion's definition is 
identical with the concept of poverty-reducing growth any growth that reduces 
poverty is said to be pro-poor. In my view, simply reducing poverty cannot, in 
general, be a sufficient condition for 'pro-poorness'. There has to be something more; 
in particular, the growth process must exhibit a bias in favour of the poor. In that 
sense,, Kakwani's definition is a move in the right direction. He calls a growth process 
pro-poor only when the poor benefit proportionately more than the rich (Osmani, 
2005). Ravallion's definition refers to the totality of the growth process, whereas 
Kakv/ani's stresses the existence of a bias in favour of the poor. We clearly need to 
combine the strengths of both. The concept of pro-poor growth must refer to the 
absolute magnitude of poverty reduction, yet contain an element of bias in favour of 
the poor. The critical question is how this bias is defined. I believe we must first 
identify a benchmark that will allow us to gauge the 'pro-poorness' of growth 
(Osmani, 2005). 
The first concern that developing countries face in their objective to reduce 
poverty is the lack of sufficient economic growth, This is justifiably so given that no 
lasting poverty alleviation has occuiTed in the absence of sustained production 
growth. However, growth's sheer size does not appear to be a sufficient condhion for 
profound poverty reduction (Loayza and Raddatz, 2006). Why growth in the non-farm 
sector has not done more for India's poor can be found in the diverse performances in 
poverty reduction across states over recent decades. There have been large differences 
in the poverty impact of any given rate of growth in non-farm output. Growth in this 
sector has generally not been any higher in the states where it would have had the 
most impact on poverty. The differences across states in the non-farm growth 
elasticity of poverty are explicable in terms of differences in initial rural development, 
and initial human development. States that lagged in these areas faced limited longer-
term prospects of pro-poor growth from their non-farm economies (Ravallion, 2000). 
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A general argument for the resilience of poverty relies on either the lack of 
opportunities presented to the poor or their inability to take advantage of them. If the 
poor are malnourished, are uneducated, live in remote areas, or are discriminated 
against, the gains of economic growth are likely to escape them (Loayza and Raddatz, 
2006). For some time to come, gains in agricultural productivity will remain crucial to 
progress in attacking poverty in India. Agricultural growth reduces rural poverty 
directly, and it fosters the conditions for pro-poor growth in the (urban and rural) non-
farm sectors. Without higher and more stable agricultural growth, it will be hard to 
restore India's momentum in poverty reduction. (Ravallion, 2000). In a nutshell, not 
only the size of economic growth matters for poverty alleviation but also its 
composition in terms of intensive use of unskilled labour, the kind of input that the 
poor can offer to the production process (Loayza and Raddatz, 2006). 
6.6: Sustainable Agriculture and Poverty Reduction 
A production system is regarded as sustainable if there was a non-negative 
trend in its output Lynam and Herdt (1989). They proposed total factor productivity 
(the total value of system outputs divided by the value of system inputs) as the output 
criterion, because it accounts for the changes in value inputs. Our study on the 
sustainability of Indian agriculture as done in the previous chapter is based on the 
above defmition. Thus positive values for productivity measured in terms of yield can 
be taken as a proxy of sustainability. The question we have raised in this chapter is 
weather agricultural sustainability measured in terms of productivity is relevant for 
reducing poverty. There are many such studies which establish the pro poor ness of 
the agricultural growth. 
6.7: Improved Productivity and Poverty Reduction: Theoretical Background 
Productivity improvements in agriculture are a key determinant of pro-poor 
gro^vth, particularly in countries where the poor are predominantly rural (Klasen et 
ill, 2007). In Asia, rapid productivity gains of the Green Revolution increased 
producers' incomes, raised labourers' wages and lowered the price of food, new 
livelihood opportunities were also generated when success in agriculture provided the 
basis for economic diversification (DFID, 2004). Although cash crops can play a 
significant role in promoting pro-poor growth, productivity improvements in food 
crops are a more powerful driver of pro-poor growth, as the examples of China 
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(particularly between 1978 and 1985) and Indonesia show. Similarly, the failure to 
achieve sustainable pro-poor growth in many African countries is closely related 
to the inability to generate lasting productivity improvements in the food crop sector 
(Klasen efai, 2007). 
Small cultivators and workers comprise a significant proportion of the poor in 
the developing countries. Clearly, an increase in agricultural productivity directly 
increases the family income of small cultivators. Unskilled labour power is the sole 
asset available to the poor, so improvements in wages of unskilled workers are 
essential to reduce poverty. These wages in turn depend on the level of Agricultural 
productivity for a variety of reasons. Moreover, it allows the subsistence food 
requirements of society to be met with fewer workers engaged in agriculture, thus 
releasing labour for industrial occupations where productivity growth tends to outstrip 
that of agriculture (Banerjee et al, 2006). Estimates on the structure of rural poverty 
in India indicate that the incidence of poverty is the highest among the agricultural 
labour households in all the states. The shares of different households in total poverty 
households revealed that agricultural classes namely, agricultural labour households 
and self-employed in agriculture dominated the poverty households in rural areas 
(Dev, 1988). 
Transmission mechanisms between agriculture and poverty reduction could be 
many such as improved agricultural performance could immediately impact rural 
income; cheaper food can impact poor both in rural as well as urban areas. Generation 
of increased economic opportunities in non-farm sector can result in poverty 
reduction (DFID, 2004). Datt and Ravallion (1998) have established the various 
channels of poverty reduction through productivity improvements, over the 1958-
1994 periods. Agricultural productivity growth helps in reducing poverty, directly via 
higher farm yields to small producers and higher real wages to agricultural labourers. 
There is also a strong link through food prices. Poor gained in absolute terms from 
lo^ Aer relative prices of food as inflation has adverse effects on the poor, via its short 
term effect on real wages and food prices. Further there are strong evidences of 
important indirect channels linking average farm productivity to living standards of 
the rural poor, that real agricultural wages responded positively to higher farm yields, 
presumably through effects on labour demand, such as due to multiple cropping (Datt 
& Ravallion, 1998). 
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In agriculture, yield increases are the main source of output growth once the 
agricultural frontier has been exhausted. Rising yields thus support output gains which 
in turn can increase incomes in self-employment and employment opportunities for 
those on the labour market. The expected inverse relationship between rising yields 
and falling rural poverty is visible however, it varies widely across region (de .Tanvry 
& Sadoulet, 2009). Dev (1988) established a link between agricultural productivity 
and poverty reduction. "The cross section regression reveilles a significant inverse 
relationship between labour productivity and incidence of rural poverty". Once again 
Yield being the major source of growth in labour productivity. Further the poverty 
reducing impact of productivity is more in post new technology era. 
6.S: Empirical Study of the Relationship between Agricultural Sustainability 
and Poverty 
There are number of empirical studies indicating the inverse relationship 
between agricultural growth especially rising productivity and poverty reduction in 
general in Asia and especially in India. Ahluwallia (1978) in his study for India for 
the period 1956-57 to 1973-74, concluded that poverty is inversely related to the 
agricultural productivity. (Datt and Revallion, 1990, 1996, 1998) estimated a model of 
joint determination of consumption-poverty measures, agricultural wages, and food 
prices, also support the view that improved productivity reduces poverty via wages 
and prices. (Prabha et al, 2010) in her district level study on the linkages between 
poverty and agricultural productivity in the state of Uttar Pradesh found that the 
negative impact of agricultural productivity on the incidence, depth and severity of 
rural poverty is statistically significant across the districts of Uttar Pradesh. 
The present study will examine the association between poverty and 
sustainability for the country as a whole, and separately for each agro-ecological zone 
of the country. The study will also look at the disaggregated analysis of the 
relationship at the regional level also in terms of various agro ecological zones. 
Regression Equation 
The study will use the following equation to study the relationship 
•povertyi = ag + f^iyieldi + u 1 
povertyi =0:0 + (^lyteldi + [^2SCSTi + (^-^literacyi + U 2 
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poverty i =0:0 + Piyieldi + P2SCSTi + p^literacyi + fi^Arid + (i^Coastal 
+ (i(,Hai + p^lrrigated + PsRainfed + U 3 
Where poverty is the head-count ratio of district i, Yield is the ratio of production per 
hectare unit, SCSI is the share of SCST population for district i, Literacy is the share 
of literates for district i. Arid takes value 1 if district i belongs to Arid region and 
otherwise zero. Coastal takes value 1 if district i belongs to Coastal region, similarly 
Hill, Irrigated and Rain fed dummies takes value 1 if district i belongs to these regions 
respectively and otherwise takes value zero. 
As indicated, we have used SC/ST population and literacy rates as our control 
variables because of high correlations of these variables with poverty. Though 
problem of endogenity is a limitation of the present study we plan to use panel data in 
future to overcome this limitation. In order to make regional level study we have run 
the separate regressions for each Agro Eco zones; Arid (AEZ-1), Coastal (AEZ-2), 
Hill (AEZ-3), Irrigated (AEZ-4) and Rain fed (AEZ-5). The Zone wise division of the 
country is based ICRISAT Hyderabad classification. 
Results and Discussion 
The results obtained in table 6.4 "Model-1" are as expected signifying an 
inverse or a negative relationship between the two, that is productivity and poverty 
reduction has a negative relationship an increase in productivity results in the 
reduction of poverty. This clearly indicates that as productivity improves it has an 
implication for poverty decline. To get an idea of the magnitude, a negative value of-
2.211 means that as productivity increases by one standard unit of measurement, 
poverty is reduced by -2.211 per cent. 
Model 2 provides Regression results by adding to variables, share of SC/ST 
population and Literacy rates. The reason for using SC/ST and Literacy as control 
variables is that these variables are high correlates of poverty. As expected, the result 
remains same in terms of direction, though magnitude declined. This clearly 
demonstrates that without controlling for SC/ST and Literacy, the equation will 
produce results with upward bias. Earlier studies did not account for SC/ST and 
Literacy, so, those results may be seen with caution. Model 3 presents regression 
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results by adding agro-ecological zones as dummies in addition to the SC/ST and 
Literacy controls. The magnitude of the variable of interest has declined further. But, 
direction and significance did not change. This clearly establishes an inverse 
relationship between poverty and productivity. 
Table 6.4: Agricultural Productivity and Poverty Reduction; A Country Level analysis 
Yield (Per acre) 
SC/ST population 
LITERACY 
Reference regions 
Coastal 
Hill 
Irrigated 
Rain fed 
Constant 
R Square 
No. of 
observations 
(Model 1) 
Poverty (HCR) 
*** 
-2.211 (0.194) 
45.19*" 
(1.838) 
0.195 
472 
(Model 2) 
Poverty (HCR) 
-2.206'" 
(0.194) 
0.0995" 
(0.0406) 
40.58"* 
(2.320) 
0.209 
472 
(Model 3) 
Poverty (HCR) 
-2.059"* 
(0.200) 
0.139"* 
(0.0406) 
-0.415*" 
(0.0604) 
16.83 
(5.771) 
1.561 
(6.030) 
17.63*" 
(5.266) 
17.82*" 
(5.247) 
*** 
46.34 
(6.315) 
0.345 
452 
Standard errors in parentheses 
* p<AO.** p<.05,***p<m\ 
Each Column is a result of separate regression 
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Table 6.5: Poverty and Productivity: A regional analysis 
Yk\d (Per 
Acre) 
SCST(Share 
of SCSI 
population) 
LITERACY 
(Share of the 
Literate in the 
Population) 
Constant 
(Alpha) 
R Square 
No. of 
Observations 
Column 1 
(Coastal) 
Poverty (HCR) 
-2.013" 
(0.772) 
0.138 
(0.160) 
-0.133 
(0.137) 
** 
42.39 
(16.71) 
0.245 
48 
Column 2 
(Hill) 
Poverty (HCR) 
1.228 
(2.085) 
0.0656 
(0.154) 
-0.278 
(0.312) 
23.33 
(37.27) 
0.0778 
18 
Column 3 
(Irrigated) 
Poverty (HCR) 
-1.536*" 
(0.285) 
-0.0409 
(0.0656) 
*** 
-0.443 
(0.122) 
68.96**' 
(7.155) 
0.369 
140 
Column 4 
(Rain fed) 
Poverty (HCR) 
-2.113*" 
(0.304) 
0.229**' 
(0.0586) 
-0.481*" 
(0.0852) 
63.97*" 
(6.623) 
0.311 
243 
Robust Standard errors in parentheses 
' p <.\0." p <.05."*p<m\ 
Each column is the result of different regressions. 
The study was extended further at regional level to study whether the link 
between poverty and productivity vary by agro eco zones (coastal, hill, irrigated, and 
rain fed). The resuhs of arid zone are dropped from the table because of insufficient 
data. Model 2 was used for running the results for each AEZ separately. Table 6.5 
presents the results for coastal, hill, irrigated and rain fed zones in columns 1, 2, 3 and 
4 respectively. The result for coastal region shows a negative and significant 
relationship between poverty and productivity. The result for hill region shows 
insignificant relationship between poverty and productivity. The results are expected 
as in hill regions poverty is determined by factors other than agriculture because 
agriculture is not an important economic activity in hills. The results are significant 
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for irrigated zones of the country; the resuhs are significant even after controlling for 
SCSI population and level of literacy in this zone. The results are also significant for 
rain fed regions and in rain fed regions productivity influence poverty reduction more 
than irrigated regions. It is interesting to note that the magnitude of variable of interest 
is higher for rain fed than irrigated regions. This clearly implies that as expected rain 
fed districts are responding at higher rate (See Table 6.5) than irrigated districts as a 
consequence of improvement in productivity. The main reason for this finding is that 
rainfed districts have a higher poverty than irrigated districts, to begin with. 
Our results are consistent with what Dutt and Ravallion 1998 observed that 
productivity improvements help in poverty reduction and growth led by agricultural 
sector is pro-poor. Since India being a vast country has inter regional variations in 
poA'erty and diverse agro ecological conditions the present study acknowledges such 
observations. It also establishes the role of agro ecological conditions for poverty 
reduction through agricultural growth. Arid and coastal and hill regions are less 
sigaificant in the present study. Whereas in case of irrigated and rain fed regions the 
study gives significant results. Since the study shows that rain fed regions show a 
strong association between agricultural growth and poverty reduction this is in line 
with (Fann and Hazel, 2000) that marginal returns to public investment are higher in 
rain fed relative to irrigated regions. 
The results suggest that sustainable agriculture growth driven by yield gains 
can provide an effective way of fighting poverty. Hence to remove poverty sufficient 
amount of attention must be given to agriculture in terms of public investment for 
providing supportive infrastructure, which incidentally has fallen from policy priority 
during past decades. 
Summing up: 
The decade of 90s was generally considered as a lost decade for poverty 
reduction. However of late substantial gains were achieved since 1999-2000 and the 
speed further increased during 2004-05 and 2009-10. Poverty had indeed decreased; 
the extent of decline however in the post-reform period in poverty was not higher 
compared to the pre reform period. The distribution of poverty was highly uneven in 
India, with some states having more than 40 per cent of the people living below 
poverty line. Similarly poverty was more common among few social groups 
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especially SC/ST and muslins. Among the occupational groups incidence of poverty 
was highest among the wage earning class. The study found an inverse or negative 
relationship between agricultural productivity and poverty reduction, which means an 
increase in productivity, would result in reduction of poverty. The magnitude of 
poverty reduction was however higher in rain fed regions of the country. 
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The present study examined poverty and sustainable agriculture development 
in India in the post reform period. First, it examined the performance of Indian 
agriculture during the post reform period and highlighted the issues and challenges in 
Indian agriculture. Second, it estimated the measure of sustainability in Indian 
agriculture using Malmquist Total Factor Productivity approach. Finally, it 
established the relationship between agricultural productivity and poverty using cross 
sectional district level data through ordinary least square method. 
Performance of Indian Agriculture 
Agricultural growth during 1990-91 to 2005-06 reflected the impact of 
economic reforms on agricultural performance. The most important feature of this 
period was that agricultural growth decelerated sharply at all India level and in all 
regions. The main reason for the deceleration of growth during the post reform period 
was a visible deceleration in investment in irrigation and other rural infrastructure. 
Agricultural GDP growth has accelerated to an average 3.9 per cent during 2005-06 to 
2010-11. The Eleventh Five Year Plan had sought to reverse the deceleration of 
agricultural growth which occurred in the Ninth Plan and continued into the Tenth 
Plan. It had some success as food grain production touched a new peak of 250.42 
million tonnes in 2011-12 and average annual growth rate during the Eleventh Plan 
was 3.3 per cent which was much better than last two plans though less than targeted 
4 per cent growth rate. The increasing divergence between the growth trends of the 
total economy and that of agriculture and allied sectors suggests 'under performance' 
by agriculture. Further unlike the overall economic growth pattern, agricultural 
performance in India was quite volatile; the coefficient of variation during 1991 to 
20] 1 was 140.66 indicating increasing volatility which was a real challenge in the 
wake of climate change. 
There was an increase in area under cultivation of wheat, while area under 
paddy cultivation decreased slightly. But in terms of production and yield both the 
crops had a disappointing performance indicating clearly that yield levels had 
plateaued for these crops and there was need for renewed research to boost production 
and productivity. Area under coarse cereals displayed a negative growth which was 
due to either shift to other crops or the relatively dry areas being left fallow. But 
production and yield of coarse cereals improved significantly especially during the 
decade of 2000-01 to 2009-10. This increase was primarily driven by rise in 
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production and yield of maize and Bajra. Within the grains segment however, 
performance of maize was dramatic. It emerged as the third major food grain crop and 
the most important coarse cereal. This growth was largely driven by rising adoption of 
hybrid seeds and demand for feedstock due to rapid growth in the poultry sector. 
Gram and Tur were the major contributors to total production of pulses in the country. 
1 he growth in indices of area and production was mainly on account of Gram, it 
recorded an impressive growth in its production. 
The oilseeds showed an improvement both in terms of yield as well in the area 
under cultivation. Soyabean recorded a high rate of growth in production, driven 
primarily by expansion in area under cultivation. Rapeseed and Mustard and 
Sunflower also recorded a high growth rate especially during the last decade. Apart 
from oilseeds cotton showed the biggest increase in the growth rates of production 
and yield during the last decade. Cotton experienced significant changes with the 
introduction of Bt. Cotton. Bt cotton cuhivation increased yields in most areas and at 
the same time reduced pesticide sprays. The combined cost savings from reduced 
pesticide use and increased yields thus increased profits for farmers. 
The commercialisation of agricultural production seemed to gain momentum 
since early 1990s. There was a definite shift from food grains to non-food grains such 
as fruits and vegetables, oilseeds, fibres and condiments and spices whose share in 
both area and in value of output increased over the period. As a result gross sown area 
(GSA) under food grains declined mainly due to fall in area under coarse cereals. The 
area lost by food grains especially coarse cereals was instead used for the cultivation 
of oilseeds, fruits, vegetables and non-food crops. Although the shift from coarse 
cereals to high value crops increased farm output and income to farmers, in dry land 
regions it exposed cuhivators to serious weather-borne risks due to high water 
requirement of high value crops. 
There was a continuous decline in the share of Gross Capital Formation (GCF) 
of agriculture and allied sectors in total GCF; from 18 to 20 per cent in 1980s it 
declined to 5 to 6 per cent in 2007-08. Moreover, there was a significant decline in the 
allocation of public outlay on agriculture as a per cent of total public outlay during the 
post-reform period compared to that in pre-reform period. The main reasons for 
reduced share of public sector expenditure under agriculture and allied activities were 
increased and larger public expenditure on rural development schemes like the 
174 
Mahatma Gandhi National Rural Employment Guarantee Act (MNREGA), and rural 
development and poverty alleviation programmes, and secondly, increased and larger 
spending on food and fertilizer subsidy. 
Since independence government efforts have helped increase irrigation 
facilities. Most of the major river systems were fully exploited, moreover the massive 
expansion of tube well irrigation led to serious overdrawing of groundwater and 
falling water tables. More than a fifth of groundwater aquifers were overexploited in 
Punjab, Haryana, Rajasthan, and Tamil Nadu, and groundwater levels have been 
falling. Surface irrigation played an important role in the turnaround of agriculture but 
as of now it is suffering from a number of problems, ageing of the infrastructure being 
a major problem. Almost 60 per cent of the dams in the country were more than two 
decades old. Canal networks also needed annual maintenance. Besides regular 
maintenance, many older structures needed replenishment for which funds were a 
constraint. Increased siltation of large dams was another challenge. All this will have 
long-term impacts on the country's food security and economic growth. 
yVlthough the all-India average consumption of fertilizers increased 
substantially to 144 kg per ha in 2011-12, the average intensity of fertilizer use in 
India remained much lower than most countries in the world. Further the use of 
fertilizer is highly skewed with wide inter-regional, inter-state and inter-district 
variations. It was however found that non-price factors such as irrigation, high 
yielding varieties were more important than price factors in influencing demand 
for fertilizers. One of the major constraints to fertilizer use efficiency in India was 
iml)alance of applied nutrients. Nitrogen (N) applications tended to be too high in 
relation to the amount of potassium (K) and phosphate (P) used. This was partly the 
result of a difference in price of different nutrients, and partly due to the lack of 
knowledge among farmers about the need for balanced fertilizer applications, 
Despite significant improvement in the spread, network and outreach of rural 
financial institutions, the quantum of flow of financial resources to agriculture 
continued to be inadequate. One of the major impediments which constrained the 
adoption of new teclinological practices, land improvements and building irrigation 
and marketing infrastructure was the inadequacy of farm investment capital. 
Agricultural credit was an important contributor to increased agricultural production; 
but only if it reached the farmers, especially, the disadvantaged groups, and if they 
175 
were able to absorb it effectively. The share however, of marginal and small farmers 
in total credit had been shrinking. It appeared that the banking system was still 
hesitant to provide credit to small and marginal farmers. The need to augment the 
credit flow to the lower strata of the farming community, which had more shares in 
the total operational land holdings, becomes all the more important. Inadequate and 
untimely credit along with procedural hassles from formal institutions added to 
farmers' burden. Finally an assessment of agriculture credit situation brought out the 
fact That the credit delivery to agriculture sector continued to be inadequate. 
Increasing incidence of farmer suicides was a strong manifestation of very 
deep crisis in Indian agricuhure. During the period between 1997 and 2010 as many 
as 232464 farmers committed suicide in India. The average suicides committed by 
farmers per year during this period were about 16605. Suicides by farmers were 14.5 
per cent of all the suicides in the country during the given time period. The spatial 
distribution of number of suicides across different states was however highly uneven, 
with number of farmer suicides highly concentrated in certain states. The top seven 
states in terms of farmer suicides during the year 2010 were Maharashtra, Karnataka, 
Andhra Pradesh, Madhya Pradesh, Chhattisgarh, West Bengal and Kerala and 
amounted to 78.3 per cent of the all farmer suicides in the country. These states 
however had generally both high farmer suicide rates as well as general suicide rates. 
Most of the victim households had borrowed from non-institutional sources 
and the interest rates charged on such debts were very high. The increased burden of 
labour force on a slowly contracting cultivable land area leads to increased number of 
holdings with lower size. The declining size of landholdings without any alternative 
income-augmenting opportunity resulted in fall in farm income, causing agrarian 
distress. The study has identified crop losses, failure of monsoon, recurrent droughts, 
mounting debts, mono-cropping, and land tenancy, as some of the main causes which 
led distressed farmers to suicides. Of the total number of suicide cases reported, 76 
per cent of the victims were dependent on rain-fed agriculture and 78 per cent were 
small and marginal farmers. Indebtedness among farmers was however a major reason 
for the suicides. 
Environmental sustainability of current agricultural practices was the biggest 
challenge faced by Indian agriculture. Degradation which was one of the biggest 
challenges was evident in increased soil erosion, decline in soil fertility, water-
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logging, secondary salinization and contaminations of soils with toxic elements. The 
quality of Indian soils gradually deteriorated at the farm and eco-system level. There 
was growing evidence that poor irrigation practices led to significant waterlogging 
and salinization of irrigated land. Since climate is a direct input in the agricultural 
production process, climate change is expected to disproportionately impact 
agriculture. Risks associated with climate change will threaten livelihood 
opportunities within the food production sectors mainly in two ways: Firstly, increase 
in frequency and intensity of extreme weather events would expose the agricultural 
sector to greater risks to productivity resulting in loss of revenue and consequently to 
devastating economic and social consequences and secondly, changing weather and 
precipitation patterns would require expensive adaptation measures such as relocating 
crop cultivation, changing the composition or type of crops and increasing use of 
inputs such as feed, fertilizers and pesticides which may lead to economic denigration 
and job loss. 
Indian agriculture continues to be fundamentally dependent on weather which 
makes it sensitive to climate induced effects. Among the most significant potential 
impacts of climate change on India are changes in the monsoon pattern. Because of 
climate change, Indian agriculture is doubly vulnerable. First as around 60 per cent of 
India's total agricultural areas are rain-fed, it is highly vulnerable to climate change 
impacts on monsoon. Secondly, more than 80 per cent of farmers in India are small 
and marginal (having less than 1 ha of land) thus having less capacity to cope 
with climate change impacts on agriculture, since India's 200 backward districts as 
ranked by the Planning Commission are distinguished for the large-scale practice 
of rain-fed agriculture. 
Total Factor Productivity 
The total factor productivity has been measured using Malmquist Productivity 
Index for Cereals, Coarse Cereals, Commercial Crops, Oilseed and Pulses. Paddy 
showed a substantial improvement in TFP averaging at 3.6 per cent during the study 
period. On the other hand TFP for Wheat production averaged at a meager 0.8 per 
cent during the study period. This was in conformity with the fact that present 
techniques of Wheat production reached a limit. Stagnancy was visible in traditional 
Wheat growing areas where intensive input use was aggravating the problems 
leading to unsustainable use of inputs. Within the Indian grains segment, performance 
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of Maize was dramatic. It emerged as the third major food grain crop and the most 
important coarse cereal. The results indicated that TFP in Maize production averaged 
at 2.5 per cent during the study period. This growth was largely been driven by rising 
adoption of hybrid seeds from the private sector and demand for feedstock due to 
rapid growth in the poultry sector. The resuhs indicate that the total factor 
productivity change TFP in Bajara production averaged at 3.2 per cent during the 
study period. This was an impressive performance mainly because of the adoption of 
modern varieties (MV) of seeds; the adoption rate of MVs of coarse cereals has 
reached about 80-100 per cent in the irrigated areas. The results indicated that the 
total factor productivity change TFP in Jowar production averaged at 3.9 per cent 
during the study period Jowar has also benefited from an improvement in technology 
in terms of better quality seeds. Thus the performance of coarse cereals in terms of 
TFP was impressive. 
The resuhs indicated that the TFP in Cotton production averaged at 4.1 per 
cent during the study period. The increased performance of cotton in recent times can 
be explained in the background of introduction of Bt cotton in India. Productivity 
was substantially higher for Bt cotton than that for non-Bt cotton varieties. The cost 
efllciency as well as profit per hectare was also found to be higher for farmers 
cultivating Bt cotton crop. For Sugar the results indicated that TFP averaged at a 
negative value of -0.9 per cent during the study period. The post-Green Revolution 
phase was characterized by high input-use and decelerating total factor productivity 
growth. Sugarcane productivity attained during the 1980s was not sustained during 
the 1990s and early 21st century. Despite large area under sugar cuhivation, 
productivity and yields are unimpressive, especially where the crop was irrigated. The 
results indicate that TFP in Jute production averaged at a negative value of -0.2 per 
cent during the study period. This implied a need for technological breakthrough to 
bring .lute out of the prevailing stagnancy. Cotton is the only commercial crop to 
perform well especially because of technological breakthrough achieved with the 
introduction of Bt. Cotton. 
TFP for Groundnut production averaged at a negative value of -0.1 per cent 
during the study period. While TFP in Soya production also averaged at a negative 
value of-0.6 per cent during the same period, full potential of the oilseed sector had 
probably not been realized either through the improved production techniques or 
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better application of the available technology with the result Soybean yield in India, 
was 0.95 tons per hectare, which was quite low, compared to other major Soybean 
producing countries. The results indicate that the TFP in Arhar production averaged 
at a value of 1.1 per cent during the study period. The results indicate that TFP in 
Gi'am production is almost stagnant and has averaged at a meager 0.1 per cent during 
the study period. Pulses remain one of the weak spots in Indian Agriculture even now. 
Shortage of pulses will thus continue to be a cause of concern in the near future. The 
input support as well as the institutional support in pulses continues to remain weak. 
At the state level, the highest growth in TFP in paddy production was 
experienced in Bihar, followed by Uttar Pradesh, Andhra Pradesh, and Punjab. West 
Bengal was the only state (among the states studied) which showed a negative 
growth rate. Growth had thus reached a limit in case of already developed states like 
Punjab and earlier backward states have started benefitting from advanced 
technologies and had begun to catch up over the years. Except for Madhya Pradesh, 
all other wheat producing states had benefited from TFP growth. The highest TFP 
growth among states, had been observed in Rajasthan, followed by Haryana and 
Punjab however, the value of TFP for both the states being less than one. The highest 
growth rate in Rajasthan suggested that the states which had initially not benefitted 
from green were also catching up with technological improvements, while states like 
Punjab and Haryana had reached a level of stagnation. 
Substantial growth and efficiency in maize production was observed as a 
result of improved technology in Andhra Pradesh followed by Kamataka. Rajasthan 
was the only under-performing state. The performance of coarse cereals was 
substantially higher in irrigated states compared to states with lower irrigation 
facilities such states were also doing better in adoption of modern varieties of seeds; 
in case of Jowar Uttar Pradesh had done better than Maharashtra and Rajasthan with 
comparatively lesser irrigation availability. Technology has brought substantial 
growth and efficiency in cotton with the introduction of Bt. Cotton. The highest 
growth rate, among states, was observed in Andhra Pradesh followed by Gujarat and 
Maharashtra. This point out that Bt cotton worked well in the irrigated areas. For Jute 
ironically all the three states studied have a negative value for TFP. Assam is the 
worst performer followed by Orissa and West Bengal. Jute needs a technological 
breakthrough to come out of the prevailing stagnancy. In case of Sugarcane, Tamil 
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Nadu was the best performer among the three states studied followed by Uttar 
Pradesh. While Maharashtra an important sugarcane producing state performed 
badly. Sugarcane productivity during the 1980s was not sustained during the 1990s 
and early 21st century and posed a challenge for the researchers to shift production 
function upward by improving the technology index. 
Despite a lacklustre performance by major oilseeds (Groundnut and Soyabean) 
at national level, groundnut performed well in Andhra Pradesh. Gujarat and 
Tamilnadu however, did not perform well. Similarly for Soyabean, Madhya Pradesh 
fared well while Maharashtra performed badly. This clearly indicated that full 
potential of the oilseed sector was not realized. The input support as well as the 
institutional support in pulses continued to remain weak. Furthermore, farming of 
pulses was still in its initial phase of technological change and was not enough 
technological break-through in pulses to make pulse farming as remunerative as other 
competing crops. Uttar Pradesh was the best performing state in Arhar cultivation 
followed by Maharashtra while Madhya Pradesh had performed badly during the 
study period. Gram production was poor at national level as well in Rajasthan and 
Uttar Pradesh Madhya Pradesh however had an excellent performance with a TFP 
value of 3.8 percent. 
Poverty and Productivity 
On the front of poverty though there was not much progress during the early 
years of post-reform period, however of late substantial gains were achieved since 
1999-2000 and the speed further increased during 2004-05 and 2009-10. The decade 
of 90s is generally considered as a lost decade for poverty reduction. Poverty is 
indeed lower now the extent of decline however in the post-reform period in poverty 
is not higher compared to the pre reform period. This confirmed that the somewhat 
faster post - refoim GDP growth had not been accompanied by more rapid poverty 
reduction. It had, in fact, been accompanied by an increase in inequality. 
The regional differences in poverty reduction were substantial across 
India; as incidence of poverty varied largely across states. On the one end states like 
Himachal Pradesh and Jammu and Kashmir had poverty ratio within a single digit. 
While in Bihar more than 50 per cent of the population remained below the poverty 
line, around 40 per cent of the population were below poverty line in Orissa. 
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Iricidence of poverty also varied widely across social groups. High incidence of 
poverty prevailed among the scheduled tribe and scheduled caste population; there 
communities have suffered from social and economic exclusion for centuries in India. 
Among the religious groups, Sikhs had lowest HCR in rural areas whereas in urban 
areas. Christians had the lowest proportion of poor. Muslims had the highest HCR in 
both Rural as well as urban areas. The occupational composition of rural poor varied 
across the states. In general, in developed states poverty was highly concentrated 
among agricultural labour households and in contrast in backward states poverty 
extended to other occupational groups including self-employed in agriculture. Wage 
earners in agricultural and non- agricultural sectors were almost equally poor. Poverty 
was the least among the salaried group followed by the self-employed in non-
agriculture. Poverty among self-employed in agriculture was higher than the average 
for all groups Incidence of poverty was the highest among the wage earning class. 
To see the role of productivity in poverty reduction, we have examined the 
relationship between poverty and productivity using cross-sectional district level data 
for 2004-05 using OLS method. The study found an inverse or negative relationship 
between agricultural productivity and poverty reduction, which means an increase in 
productivity, would result in reduction of poverty. This clearly indicated that as 
productivity would improve it would bring about a decline in poverty. 
Significant results were found even when share of SC/ST population and 
Literacy rate were used as control variables, though the magnitude declined. This 
clearl}' demonstrated that without controlling for SC/ST and Literacy the equation will 
produce results with upward bias. Regression was carried out by adding agro-
ecological zone as dummies in addition to SC/ST and Literacy controls. The 
magnitude of the variable of interest declined further, but, direction and significance 
did not change. This clearly established an inverse relationship between poverty and 
productivity. 
The study was extended further at the regional level to establish the link 
between poverty and productivity across various agro-eco-zones (coastal, hill, 
irrigated, and rain fed). The result for coastal region showed a negative and significant 
relationship between poverty and productivity. The result for hill region however 
shows insignificant relationship between poverty and productivity. These results were 
e>:pected, as in such regions poverty is determined by factors other than agriculture 
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because agriculture is not an important economic activity in hills. The results were 
significant for irrigated zones of the country and were significant even after 
controlling for SC/ST population and level of literacy in the zone. The results were 
also significant for rain-fed regions, in rain-fed regions, productivity influenced 
poverty reduction more than in irrigated regions. It was interesting to note that the 
magnitude of variable of interest was higher for rain-fed region than irrigated regions. 
This clearly implied that as expected rain-fed districts were responding at higher rate 
than irrigated districts as a consequence of improvement in productivity. The main 
reason for this finding was that rain fed districts had higher poverty than irrigated 
districts, to begin with. The resuhs suggest that sustainable agriculture growth driven 
by yield gains can provide an effective way of fighting poverty. 
On the basis of the findings of present study, following suggestions can 
be given in order to promote sustainable growth of agriculture; such growth process 
will be inclusive in terms of poverty reduction. 
^ Improving Productivity: productivity needs to be improved as the scope to 
expand the area available for cultivation is limited. With an increasing pressure 
of population and a decreasing per capita availability of cultivable land, there is a 
need to enhance cropping intensity without compromising land productivity. As 
observed in this study most of the crops attained stagnancy except for few, like 
Cotton, (because of technological breakthrough) and Maize (as a result of 
increased demand). Present techniques of Paddy and Wheat production have 
reached a limit and stagnancy is more visible in traditional strongholds. 
Similarly it was apparent that, in future, the production target of Sugarcane had 
to be met mainly by increasing the productivity and the quality of crop, because 
of poor returns even in irrigated areas. As TFP for Jute was negative. Jute also 
needs a technological breakthrough to come out of the prevailing stagnancy. As 
full potential of the oilseed sector had not been realized, there was a need for 
enhancement of oilseed productivity. Furthermore, farming in pulses is still in 
initial phase of technological change. Not enough technological break-through 
had taken place in pulses to make pulse farming as remunerative as other 
competing crops. Pulses remain one of the weak spots in Indian agriculture even 
now. A major increase in pulse production is possible only through an increase in 
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productivity. Given the obvious limitations in expansion of agricultural land, 
therefore long-term growth primarily depends on improvement in yields. 
Efficient Use of Available Irrigation Potential: Most disturbing feature in 
Indian agriculture was the recent trend of a decline in real investment in 
irrigation because of lack of investible resources caused largely by the rise in 
subsidies. Removal of input subsidies, where they have outlived their utility, 
would generate investment in agriculture and also promote efficient allocation of 
resources. Productivity of resources can be enhanced further by improving the 
management of infrastructure as well as by extending it to less developed areas 
and by introducing new technologies. The water use efficiency in India was 
estimated to be about 38-40 per cent for canal irrigation and about 60 per cent for 
ground water irrigation. Therefore, improving water use efficiency is of great 
significance. It is estimated that with 10 per cent increase in the present level of 
water use efficiency in irrigation projects, an additional 14 million hectares area 
can be brought under irrigation from the existing irrigation capacities which 
would involve a very moderate investment as compared to the investment that 
would be required for creating equivalent potential through new schemes. Water 
governance is thus an important policy concern at present and the government 
must focus on revitalizing canal irrigation systems and monitoring groundwater 
usage, to drought-proof large tracts of agricultural land in India that still remain 
vulnerable to erratic monsoons. Further it is very important to ensure active 
participation of farmers in irrigation management and that would improve the 
performance and sustainability of irrigation systems. 
Promote Environment Friendly Agricultural Practices: Excessive 
groundwater withdrawals and distorted application of nitrogenous fertilizers have 
implications on the environmental sustainability of natural resources such as 
groundwater and soil quality, apart from being a considerable fiscal burden. It is 
apparent that an integrated nutrient management approach is required to enable a 
balanced use of fertilizers for optimum results. Also, the setting up of adequate 
capacity for soil testing needs to be continued. The current policy of subsidizing 
agricultural power, irrigation, and fertilizers has outlived its relevance and is 
actually constraining agricultural investments in areas where the returns are 
higher. Although it is difficult to completely remove these subsidies, they still 
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need to be gradually phased out and converted into investments in rural 
infrastructure (especially roads) and research and extension systems, which 
desperately need to be vitalized. The present study revealed that the response to 
increased productivity in terms of poverty reduction was more in rain fed regions 
than in irrigated regions. Therefore special attention must be given to 
development needs of such regions in terms of public expenditure. 
Enhance Research & Development in Agriculture: The public expenditure for 
technology-led agricultural growth must be prioritized in favour of agricultural 
research and education including extension; irrigation and flood control; soil and 
water conservation; rural infrastructure, rural financial institutions, and rural 
development and poverty alleviation programmes for creating community assets 
that directly contribute to agricultural growth. Declining importance of coarse 
cereals, over time, should not lead to the neglect of these crops. Their production 
needs to be promoted in location specific and in a regional development 
framework for sustaining livelihood of producers and food security of poor 
consumers in unfavorable dry land areas. Hence, to remove poverty sufficient 
amount of attention must be given to agriculture with preferential treatment to 
rain fed regions, in terms of public investment for providing supportive 
infrastructure, which incidentally has fallen from policy priority during past 
decades. 
Crop Diversification: The emphasis on cereal production (especially rice and 
wheat) in the past to achieve food security has dampening agricultural growth. 
Sustained economic growth, urbanization and globalization are changed the 
consumption pattern of consumers from food grains to high-value commodities. 
Such changes in consumption patterns clearly reveal that food security is no 
longer restricted to availability of cereals but involves a diversified food basket 
that includes high value commodities such as fruits, vegetables, milk, meat, eggs, 
fish and processed commodities. Alternative options need to be explored to 
revitalize agriculture, make it more profitable and improve its growth 
performance. Agricultural diversification towards high value commodities 
(HYVCs) is one of the most promising strategies to reverse the declining growth 
trend in agriculture. Agricultural diversification encompasses change in 
production portfolio from low-value to more remunerative and high-value 
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commodities like fruits, vegetables, milk, meat, eggs and fish that expand farm 
and non-farm sources of income. It not only involves production processes but 
also new marketing and agri-business-based industrial activities that expand the 
income sources of rural households and stimulate the overall rural economy. 
'r Target Global Market: Further the global trade of HYVCs is growing rapidly. 
India is gradually responding to the increasing demand for HYVCs in the 
international market. For example, the share of HYVCs in agricultural exports 
increased from 21 per cent in 1990 to 36 per cent in 2000. At present, the country 
is a minor exporter; contributing just 0.5 per cent of global exports of fruits, 1.7 
per cent of global exports of vegetables and less than 1 per cent of global export 
of dairy products during 2001-03. Low volume of Indian export in the global 
market despite high production of HVCs reveals ample opportunities for India to 
increase its participation in the global trade. 
> Efficient Credit Delivery: Credit is one of the important facilitating inputs that 
improves productivity and production of farm enterprises. Since indebtedness 
was the most important reason for farmer distress. Easy availability of credit was 
therefore an important precondition for rising agricultural production. Necessary 
steps required to facilitate the inclusion of small and marginal farmers, tenant 
farmers and farm labourers in to formal credit delivery system. The SHG-Bank 
Linkage model is an outstanding example of an innovation leveraging on 
community-based structures and existing banking institutions. With regard to 
KCCS, there is a need to upscale its outreach to cover all the eligible farmers by 
creating greater awareness and giving greater publicity to the scheme. The co-
operative credit structure needs revamping to improve the efficiency of the credit 
delivery system in rural areas. Such steps are necessary in order to protect the 
small and marginal farmers, tenant farmers and farm labourers from the 
moneylenders charging usurious rates of interest. 
> Providing Employment Opportunities Outside Agriculture: The declining 
share of agriculture to GDP, continuing high pressure of population on 
agriculture and increasing fragmentation of land holdings led to decreasing 
availability of cultivated land area per household. In such circumstances, 
agriculture sector would hardly be in a position to create additional employment 
opportunities to sustain the livelihood for rural households. Thus there is a need 
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for creation of additional employment opportunities in non-farm and 
manufacturing sectors, especially, in agro-based rural industries which have area 
specific comparative advantage in terms of resources endowment and 
development possibilities. This would require suitable skill development of the 
people so as to gainfully employ them in non-farm activities. This alone would 
be able to make agriculture viable in a sustainable manner. In addition, by 
creating more employment in non-farm sector and absorbing some of the surplus 
labour in agriculture, this will contribute to achieving the objective of inclusive 
growth. 
Promote Pro-Poor Growth Process: The Indian economy is characterized by 
skewed distribution of incomes, development in general and gainful employment 
opportunities in particular are bypassing the poorer segments of the society. 
Serious challenges in translating growth into development result from an absence 
of employment opportunities. Employment elasticity of output is extremely low, 
both in aggregate terms and especially in agriculture. Therefore the pattern of 
growth should be such as to reach a larger proportion of the poor. 
Insulating Poverty through Food Security: Food-based interventions may play 
a supplementary role in preventing entry into and further deepening of poverty, 
which worsened due to rising food prices, especially since 2008. Shifting from a 
universal to a targeted system for the PDS will have worsened coverage of the 
poor who are food-insecure but do not have a BPL card, especially where 
governance is weak. A universal approach, at least in the poorest districts, may 
help repair this damage. 
Develop a Sustainable and Poverty-Reducing Approach to Agricultural 
Growth: Agriculture remained a very important sector for poverty reduction, and 
agricultural policy needs to be reassessed in light of its contribution to improved 
wages and working conditions for labourers. Targeting a 4 per cent agricultural 
growth is an important precondition for promoting broad-based and sectorally 
balanced economic growth. This is possible through an increased public 
investment in various segments of the rural economy, i.e., land and water 
management, roads and other infrastructure and, above all, technology 
development and dissemination. 
186 
Allocate the resources to eliminate poverty: There is no denying the need for 
improving efficiency and effectiveness of implementation of safety net 
programmes., At the same time however if the goal of eradication of poverty is to 
be achieved within an acceptable time frame, the resources allocated to poverty 
reduction will need to increase substantially, in view of the massive scale on 
which poverty is experienced. For instance, public expenditure on delivering 
employment, primary and vocational education, public health services and 
agriculture, as well as on monitoring, evaluation, mid-course correction and 
regulation to ensure achievement of planned outcomes, would need to increase 
sharply. Strong voices are being raised for special status by some states with 
larger proportions of poverty. A special package could be created for states that 
have high levels of poverty and are willing to make commitments to eradicate it 
in a time-bound manner. 
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Appendix 1 
Number and Percentage of Rural Branches 
i 
Year Total Branches 
j 
1990 59752 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
2011 
2012 
60220 
60570 
61169 
61803 
62367 
63026 
63550 
64218 
64939 
65412 
65919 
66190 
66535 
67188 
68355 
69853 
72242 
76212 
80156 
85324 
90620 
97111 
Number of Rural 
Branches 
34791 
35206 
35269 
35389 
35329 
33004 
32995 
32915 
32878 
32857 
32734 
32562 
32380 
32303 
32121 
32082 
30188 
30343 
30864 
31554 
32525 
33800 
35850 
Percentage of Rural 
Branches 
58.2 
58.5 
58.2 
57.9 
57.2 
52.9 
52.4 
51.8 
51.2 
50.6 
50.0 
49.4 
48.9 
48.6 
47.8 
46.9 
43.2 
42.0 
40.5 
39.4 
38.1 
37.3 
36.9 
Source: Handbook of Statistics on the Indian Economy, RBI (2011-12). 
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Appendix 2 
Trends in Lending by Commercial Banks to Agriculture / Rural Credit Deposit 
Ratio and / Small Borrowal Accounts 
Year 
1991-92 
1992-93 
1993-94 
1994-95 
1995-96 
1996-97 
1997-98 
1998-99 
1999-00 
2000-01 
2001-02 
2002-03 
2003-04 
2004-05 
2005-06 
2006-07 
2007-08 
2008-09 
2009-10 
2010-11 
2011-12 
Share of 
Agriculture as a 
Proportion of Total 
Bank Credit (in per 
cent) 
15.0 
14.2 
14.5 
13.0 
12.2 
12.5 
12.1 
12.2 
11.8 
12.1 
12.6 
11.9 
12.4 
12.5 
12.4 
12.8 
12.5 
13.0 
13.7 
12.6 
12.2 
Rural Credit 
Deposit 
Ratio 
58.72 
56.93 
52.48 
49.1 
47.66 
44.64 
42.38 
40.1 
39.29 
40.1 
41.08 
42.42 
43.69 
49.87 
56.26 
59.96 
60.42 
57.1 
58.99 
59.19 
72.33 
Percentage of 
Advances (Less 
Than Rs 25,000) 
NA 
21.90 
19.75 
18.30 
16.15 
14.23 
13.17 
12.46 
10.01 
7.91 
7.02 
5.87 
5.43 
4.38 
3.73 
2.99 
2.36 
1.92 
0.15 
1.30 
NA 
Percentage of 
Advances (Rs 
25,000 to Rs 2 
Lakh) 
NA 
13.45 
12.44 
12.25 
11.32 
11.03 
11.33 
11.96 
13.07 
14.42 
12.72 
13.28 
13.76 
14.10 
13.61 
13.43 
11.97 
11.77 
10.78 
9.48 
NA 
Source : CMIE, Statistical tables relating 
Economy, RBI (2011-12). Note: 
; to banks in India & Handbook of Statistics on the Indian 
NA (Not Available). 
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Appendix 3 
Growth of Direct and Indirect Credit to Agriculture and Allied Activities 
Years 
1990-91 
1991-92 
1992-93 
1993-94 
1994-95 
1995-96 
1996-97 
1997-98 
1998-99 
1999-00 
2000-01 
2001-02 
2002-03 
2003-04 
2004-05 
2005-06 
2006-07 
2007-08 
CAGR 
Direct Credit 
101.88 
115.38 
125.3 
150.13 
187.73 
236.92 
263.45 
286.56 
326.97 
455.34 
481.87 
541.95 
651.75 
834.27 
1053.03 
1440.21 
1895.13 
1949.53 
19.34 
Indirect Credit 
26.45 
27.95 
27.09 
111.01 
138.87 
192.37 
209.86 
229.76 
250.26 
886.75 
994.13 
968.03 
1050.19 
1085.19 
1433.01 
1573.07 
1852.39 
1990.09 
30.90 
:>oiirce. Handbook of Statistics on Indian Economy, RBI (2011-12) 
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Appendix 4 
Population Group-Wise Distribution of Credit of Scheduled Commercial Banks 
(In Percentage) 
Fiscal Year 
1991-92 
1992-93 
1993-94 
1994-95 
1995-96 
1996-97 
1997-98 
1998-99 
1999-00 
2000-01 
2001-02 
2002-03 
2003-04 
2004-05 
2005-06 
2006-07 
2007-08 
2008-09 
2009-10 
2010-11 
2011-12 
Rural 
Deposits 
15.0 
14.8 
15.0 
15.3 
14.3 
14.7 
14.7 
14.7 
14.7 
14.7 
14.6 
13.8 
12.9 
12.2 
10.8 
9.9 
9.4 
9.3 
9.2 
9.2 
9.4 
Credit 
14.5 
14.0 
13.9 
12.7 
11.1 
11.5 
11.2 
10.6 
10.1 
10.1 
9.6 
9.8 
9.6 
9.2 
8.4 
7.9 
7.6 
7.3 
7.5 
7.2 
8.7 
Semi-urban 
Deposits 
19.7 
19.1 
19.4 
19.7 
19.3 
19.6 
19.3 
19.4 
19.5 
19.6 
19.6 
18.8 
17.6 
16.9 
14.4 
13.7 
13,3 
13.5 
13.4 
13.3 
13.7 
Credit 
15.3 
14.2 
13.7 
12.9 
12.7 
13.3 
12.7 
12.4 
11.7 
11.5 
10.7 
11.2 
11.4 
11.3 
10.0 
9.7 
9.6 
9.3 
9.6 
9.4 
9.5 
Urban 
Deposits 
23.1 
22.8 
23.0 
23.6 
22.2 
22.4 
22.6 
22.8 
23.0 
22.9 
23.3 
22.7 
21.8 
21.5 
20.6 
20.4 
20.4 
20.9 
20.7 
20.6 
20.7 
Credit 
20.6 
19.9 
20.4 
20.6 
18.5 
18.2 
17.5 
17.3 
16.3 
16.8 
15.9 
16.5 
17.6 
16.4 
16.4 
16.2 
16.0 
16.2 
16.7 
16.8 
16.2 
Metropolitan 
Deposits 
42.2 
43.3 
42.5 
41.4 
44.1 
43.2 
43. 
43.1 
42.9 
42.8 
42.5 
44.7 
47.7 
49.5 
54.1 
55.9 
56.9 
56.3 
56.7 
57.0 
56.1 
Credit 
49.6 
51.9 
52.0 
53.9 
57.8 
57.1 
58.7 
59.8 
61.8 
61.6 
63.8 
62.5 
61.5 
63.1 
65.3 
66.1 
66.7 
67.2 
66.2 
66.6 
65.7 
Source: Handbook of Statistics on Indian Economy, RBI (2011-12) 
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Appendix - 5 
Share of Various Crops in Value of Output (at 2004-05 prices) 
(Per cent) 
Crops 
Cereals 
Paddy 
Wheat 
Coarse Cereals 
Pulses 
Oilseeds 
Soyabean 
Sugarcane 
Fibres 
Kapas 
Jute & mesta 
Tea 
Coffee 
Tobacco 
Condiments & spices 
Fruits & vegetables 
Potato 
Floriculture 
Value of output from 
Agriculture 
1980-81 
37.74 
18.89 
10.81 
8.01 
6.53 
8.43 
0.21 
5.60 
4.14 
3.63 
0.49 
0.85 
0.23 
1.07 
1.98 
15.81 
1.47 
0.28 
100.00 
1990-91 
35.05 
18.53 
11.08 
11.75 
6.93 
12.99 
1.11 
4.74 
4.31 
3.73 
0.56 
0.97 
0.36 
0.87 
2.62 
17.03 
1.69 
0.29 
100.00 
2000-01 
33.10 
17.42 
11.63 
4.05 
4.61 
6.88 
1.35 
4.52 
2.99 
2.60 
0.38 
0.93 
0.46 
0.55 
3.69 
25.04 
1.72 
1.17 
100.00 
2009-10 
29.07 
14.73 
10.72 
3.63 
4.35 
9.03 
2.72 
3.63 
4.87 
4.51 
0.34 
0.65 
0.42 
0.67 
3.66 
27.81 
1.72 
1.41 
100.00 
Source: Central Statistical Organization, Government of India 
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Appendix 7 
Distribution of Debt by Source Across Major States: 2003 
(In Percentages) 
State 
Maharashtra 
Kerala 
Ultaranchal 
Orissa 
Chhattisaarh 
Gujarat 
Karnataka 
Haryana 
J&K 
U.I' 
Jharkhand 
Uttar Prad. 
West Bengal 
M.P 
Tamil Nadu 
Punjab 
Bihar 
Assam 
Rajcisthan 
\.P 
Group of 
J Is 
All India 
Institutional 
Govern 
-ment 
1.2 
4.9 
31.5 
13.0 
1.3 
0.5 
1.9 
1.1 
13.1 
6.1 
3.9 
2.4 
10,3 
1.9 
2.0 
1.9 
2.2 
7.0 
1.3 
1.0 
30.7 
2.5 
Cooper 
-tives 
48.5 
28.3 
4.8 
18.1 
20.6 
41.8 
16,9 
23.9 
0.2 
11.6 
4.5 
6.7 
19.2 
16.9 
23.3 
17.6 
2.5 
2.7 
5.9 
10.4 
14.7 
19.6 
Bank 
34.1 
49.1 
39.8 
43.7 
50.5 
27.2 
50.1 
42.6 
54.3 
47.6 
55.7 
51.2 
28.5 
38.1 
28.1 
28.4 
37.0 
27.8 
27.0 
20.0 
13.6 
35.6 
All 
83.8 
82.3 
76.1 
74.8 
72.4 
69.5 
68.9 
67.6 
67.6 
65.3 
64.1 
60.3 
58.0 
56.9 
53.4 
47.9 
41.7 
37.5 
34.2 
31.4 
59 
57.7 
Non institutional 
Money 
lenders 
6.8 
7.4 
5.9 
14.8 
13.0 
6.5 
20.0 
24.1 
1.1 
7.2 
19.0 
19.1 
13.0 
22.6 
39.7 
36.3 
32.8 
15.5 
36.5 
53.4 
10.3 
25.7 
Traders 
0.8 
1.7 
1.7 
.08 
4.2 
4.4 
1.9 
3.1 
15.5 
5.5 
1.7 
2.9 
10.7 
9.0 
0.4 
8.2 
1.1 
12.0 
19.2 
4.8 
6.1 
5.2 
Relatives 
& Friends 
5.9 
6.6 
14.9 
8.4 
6.3 
17.7 
6.8 
3.4 
15.5 
17 
13.6 
13.8 
15.4 
lO.I 
5.2 
6.3 
12.8 
24.7 
6.9 
5.3 
24.5 
8.5 
Others 
8.6 
8.5 
16.3 
9.5 
10.5 
19.6 
9.3 
5.3 
15.7 
22.0 
15.2 
17.7 
18.4 
11.4 
6.4 
7.6 
24.6 
35.1 
10.1 
10.4 
0.1 
11.5 
All 
16.2 
17.6 
23.9 
25.1 
27.7 
30.5 
31.2 
32.5 
32,3 
34.7 
35.9 
39.7 
42.1 
43.0 
46.5 
52.1 
58.5 
62.6 
65.8 
68.6 
41 
42.4 
Total 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
Source: National Sample Survey Organisation (NSSO), Situation Assessment Survey of Farmers, 
2003 & Report of Export group on Agricultural Indebtedness, 2007. 
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Appendix - 9 
State wise Distribution of Farmer Suicides in India (2010) 
; States/ UTs 
Maharashtra 
Karnataka 
Andhra Pradesh 
Madhya Pradesh 
Chhattisgarh 
West Bengal 
Kerala 
Uttar Pradesh 
Tamil Nadu 
Gujarat 
Rajasthan 
Assam 
Haryana 
Jharkhand 
Orissa 
Bihar 
Punjab 
Himachal Pradesh 
Tripura 
Uttarakhand 
Sikkim 
Arunachal Pradesh 
Jammu & Kashmir 
Meghala^a 
Goa 
Mizoram 
Manipur 
Pondicherry 
Nagaland 
All India 
Male Farmer 
2947 
2128 
2130 
973 
778 
800 
797 
432 
442 
458 
351 
352 
281 
150 
145 
91 
80 
59 
46 
33 
19 
18 
16 
15 
15 
5 
0 
4 
0 
13592 
Female 
Farmer 
194 
457 
395 
264 
348 
193 
98 
116 
99 
65 
39 
17 
16 
23 
17 
4 
0 
2 
12 
6 
0 
0 
2 
1 
0 
0 
4 
0 
0 
2372 
Total (M+F) 
Farmer 
3141 
2585 
2525 
1237 
1126 
993 
895 
548 
541 
523 
390 
369 
297 
173 
162 
95 
80 
61 
58 
39 
19 
18 
18 
16 
15 
5 
4 
4 
0 
15964 
All Suicides 
15916 
12651 
15901 
9003 
6522 
16037 
8586 
3628 
16561 
6207 
4920 
2993 
2895 
1232 
4255 
1226 
920 
542 
725 
281 
280 
131 
259 
108 
322 
76 
37 
508 
12 
134599 
Share % of 
Farmer 
suicides to all 
suicides 
19.7 
20.4 
15.9 
13.7 
17.3 
6.2 
10.4 
15.1 
3.3 
8.4 
7.9 
12.3 
10.3 
14.0 
3.8 
7.7 
8.7 
11.3 
8.0 
13.9 
6.8 
13.7 
6.9 
14.8 
4.7 
6.6 
10.8 
0.8 
0.0 
11.9 
Source: National Crime Record Bureau (2010) 
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Appendix 10 
State wise Extent of Various Kinds of Land Degradation in India 
1 
State 
Andlira i'radc-sh 
Ariinachal 
I'radesh 
Assam 
Bihar & 
.Iharkhand 
(loa 
Cjujarat 
1 lar\aiia 
HP 
J&K 
Karnataka 
Kerala 
MP& 
L'hhallisgarli 
Maharashtra 
Manipur 
Mcghalaya 
Mi/orain 
Nagahiiid 
()v\ssa 
Punjab 
Rajasthan 
Sikkini 
Tamil Nadu 
Tripura 
UP & 
Uttarakhand 
West Bengal 
Tolal 
Water 
Erosion 
11518 
2372 
688 
3024 
60 
5207 
315 
2718 
5460 
5810 
76 
17883 
11179 
133 
137 
137 
390 
5028 
372 
3137 
158 
4926 
121 
11392 
1197 
93680 
Wind 
Erosion 
0 
0 
0 
0 
0 
443 
536 
0 
1360 
0 
0 
0 
0 
0 
0 
0 
0 
0 
282 
6650 
0 
0 
0 
212 
0 
9483 
Water 
logging 
1896 
176 
37 
2001 
76 
523 
146 
1303 
200 
941 
2098 
359 
0 
111 
0 
7 
0 
681 
338 
53 
0 
96 
191 
2350 
710 
14299 
Salinity/ 
Alkalinity 
517 
0 
0 
229 
0 
294 
256 
0 
0 
ilO 
0 
46 
1056 
0 
0 
0 
0 
75 
288 
1418 
0 
96 
0 
1370 
170 
5944 
Soil 
Acidity 
905 
1955 
612 
1029 
2 
0 
0 
157 
0 
58 
138 
6796 
517 
481 
1050 
1030 
127 
263 
0 
0 
76 
78 
203 
0 
556 
16033 
Complex 
problem 
156 
0 
876 
0 
24 
1666 
214 
0 
0 
712 
296 
1126 
303 
227 
694 
34 
478 
75 
0 
110 
0 
138 
113 
0 
119 
7381 
Degraded 
Area 
14992 
4503 
2213 
6283 
162 
8133 
1467 
4178 
7020 
7631 
2608 
26210 
13055 
952 
1881 
1208 
995 
6122 
1280 
11368 
234 
5334 
628 
15324 
2752 
146820 
Geographical 
Area 
27505 
8374 
7844 
17387 
370 
19602 
4421 
5567 
22224 
19179 
3886 
44345 
30771 
2233 
2108 
2243 
1658 
15571 
5036 
34224 
710 
13006 
1049 
29441 
8875 
328602 
Degraded 
Area (%) 
54.5 
53.8 
28.2 
36.1 
43.9 
41.5 
33.2 
75.0 
31.6 
39.8 
67.1 
59.1 
42.4 
42.6 
89.2 
53.9 
60.0 
39.3 
25.4 
33.2 
33.0 
41.0 
59.9 
52.0 
31.0 
Source: (NBSS&LUP) National Bureau of Soil Survey & Land Use Planning, Nagpur and India Council of Agricultural Research, 2005 (on 
the scale 1: 250,000) (Area in thousand hectares) 
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Appendix-11 
Extent of Micronutrient Deficiency in Indian Soils 
States/ UTs 
Andhra Pradesh 
Assam 
Bihar 
Delhi 
Gujarat 
Haryana 
Himachal Pradesh 
Jammu & Kashmir 
Karnataka 
Kerala 
Madhya Pradesh 
Maharashtra 
Meghalaya 
Orissa 
Pondicherry 
Punjab 
Rajasthan 
Tamil Nadu 
Uttar Pradesh 
West Bengal 
All India 
No. of 
samples 
8158 
12166 
19214 
201 
30152 
21648 
155 
93 
27860 
650 
32867 
515 
95 
16040 
4108 
16483 
183 
28087 
26126 
6547 
251547 
Per cent Samples Deficient 
Zinc 
(Zn) 
49 
34 
54 
20 
24 
60 
42 
12 
73 
34 
44 
86 
57 
54 
8 
48 
21 
58 
46 
36 
48 
Copper 
(Cu) 
<1 
<1 
3 
-
4 
2 
0 
-
5 
3 
<1 
0 
2 
-
4 
1 
-
6 
1 
0 
•^ 
J 
Iron 
(Fe) 
3 
6 
-
8 
20 
27 
-
35 
<1 
7 
24 
0 
0 
2 
14 
-
17 
6 
0 
12 
Manganese 
(Mn) 
1 
20 
2 
-
4 
4 
5 
-
17 
0 
1 
0 
23 
0 
3 
2 
-
6 
3 
3 
5 
Boron 
(B) 
-
-
38 
-
2 
0 
-
-
32 
-
22 
-
-
-
-
13 
-
21 
24 
68 
33 
Molybdenum 
(Mo) 
-
-
-
-
10 
28 
-
-
-
-
18 
-
-
-
-
-
-
-
-
13 
Source: Project Report: Coordinated Micronutrient Research Project, Indian Institute of Soil Science (IISC), 
Bhopal 
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Appendix 12 
State-wise Status of Soil Fertility 
Name of the state 
Assam 
Arunachal Pradesh 
Manipur 
Meghalaya 
Mizoram 
Nagaland 
Orissa 
Tripura 
West Bengal 
Gujarat 
Goa 
Madhya Pradesh 
Maharashtra 
Haryana 
Himachal Pradesh 
•lammu & Kashmir 
Punjab 
Uttar Pradesh 
Andhra Pradesh 
Andaman & Nicobar Islands 
Karnataka 
Kerala 
Pondicherry 
Tamil Nadu 
All India 
Category of Fertility Status 
Nitrogen Phosphorous 
East Zone 
Medium 
High 
Low 
High 
High 
High 
Low 
Medium 
Medium 
Medium 
Low 
Low 
Low 
Low 
Medium 
Low 
Medium 
Medium 
West Zone 
Medium 
High 
Medium 
Low 
Low 
Medium 
Medium 
Low 
North Zone 
Low 
High 
Medium 
Medium 
Low 
Low 
Medium 
Low 
Medium 
Low 
South Zone 
Low 
Low 
Medium 
Low 
Low 
Low 
Low 
Low 
Low 
Medium 
Medium 
Low 
Medium 
Medium 
Potassium 
Medium 
High 
Medium 
Medium 
Medium 
Low 
Medium 
Medium 
Medium 
High 
High 
High 
High 
Medium 
Low 
Low 
High 
Medium 
High 
Low 
High 
Medium 
Medium 
High 
High 
Source: Motsara. M.R. (2002), Available nitrogen, phosphorous, and potassium status of Indian Soil as depicted 
by soil Fertility Maps: Fertilizer News, Vol. 47(8), 2002. 
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